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PREFACE. 



The object of this compend is to describe simply and concisely the most 
important subjects in Ophthalmology, giving the novice all the necessary 
preparation for an intelligent comprehension of the more exhaustive 
literature of this branch of Medicine. For the benefit of the general 
physician, to whom some elementary knowledge of Ophthalmology is 
imperative, especial attention has been given to the principles and practice 
of refraction ; to muscular anomalies ; to the diagnosis and differentiation 
of the common ocular diseases ; and to local ocular therapeutics. 

A table of abbreviations, a glossary, and a complete index are appended. 
Dr. James Thorington has kindly written the section on Retinoscopy. 

GEORGE M. GOULD, 
WALTER L. PYLE. 

119 South Seventeenth St., Philadelphia. 
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A COMPEND 

. DISEASES OF THE EYE 

j^_ REFRACTION. 



PART 1. 

EXAMINATION AND REFRACTION OF THE 1 
EYE. 



GENERAL DESCRIPTION OF THE EYE. 

The eye is the organ of vision. Impressions of light are received in 
the peripheral organ, (he eyeball ; are Iransmilled by the optic nerve and 
optic tract to the hase of the hrain, nnd thence to the cortei, and become 
known to us as imag'^s. ihrougli the visual centers in the occipital lobe. 

The eyeball is contained in a bony carity called the orbit, which is 
conic [n sbape, with its apei posterior. The eyeball resembles in shape 
a sphere, which has on its anterior surface the segment of a smaller 
sphere. The average diameters of the human eyeball are ; 24 ram. anlero- 
posteriorly, 23 mm. transversely, and 13 mm. vertically. The eyeball la 
held in place by its muscles and membranes, and is supported in the orbil 
in a cushion of fat. It is surrounded by a Ihin membranous sac, called 
Ihe eafsuU of TinoH or tuiiiea vaginalis onili. The aies of the two eye- 
balls areparatle! with each other, while the axes of the orbit are divergent. 
The optic nerve enters the posterior portion of the eyeball through 
opening called thE/onu ofiticas, sligbt.\^ Vo V^ nv&sll «&«• 
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The eyEb&U coosists of three tunics or outer coats, and three re/ractiotM 
itifdia called humors. , I 

The tunica are (l) the sdira and lornea ; (2) the ehoroi/i, iris, eiliatjfm 
musde,&aA ciliary preetssis ; {3) the retina. Tbt sclira or sckrotie ceotA 
is a tough, fibrous covering, forming the chief protection of the ej'cbttll. .4 
The choroid is the vascular coat, and is chiefly concerned in the nutrition^ 
of the eye ; it is pigmented and absorbs all the superfluous rajs that might, 
by reflection, confuse the retinal image. By its contractile and enpansile 
powers, the iris regulates the quantity of light admitted into the pupil ; 
ordinarily it is sufficiently pigmented to prevent the passage of light 
through its substance. The ritina is the inner and moat delicate layer 
and contains nervous elements. It is the percipient tunic of the eye. 

The Humors. — The sereral humors are the aqueous, the crystal 
(lens'), and the vitreous. The cornea and the humors are transparent, 
that portion of the inlerior of the eyeball lying behind the lens and ciliat7^ 
processes is called the vitreous chamber, and contains the vitreous humsr^ 
a transparent, jelly-like substance. Tbe crystalline lens lies in fronf'" 
of the vitreous chamber. The remaining anterior portion of the cavity 
of the eye is called the aqueous cAambir. The aqueous chamber is 
subdivided into two portions, tbe anterior chamber and the posterior 
chamber, which are in free communication through tbe pupil, and both 
contain the aqueous humor, a slightly saline, transparent fluid. The 
anterior chamber is an angular apace, covered in front by tbe posteriof 1 
surface of the cornea, at its angle by tbe ligamentum pectinalum iridis, 
and behind by the capsule of the lens- The Jiesttriar chamber 
cavity, bounded in front by tbe posterior surface of the iris, and behind 
by the ciliary processes, the suspensory ligament of the lens, and the 
anterior capsule of the lens. 

The nervous supply of the eyeball and its appendages is through 
sensory branches from the lirst and second divisions of tbe fifth pair of 
nerves, and motor brandies from the third, fourth, sixtt 
pairs of cranial nerves, and sympathetic lilaments from tbe carotid and 
cervical plexuses. 

The vascular supply of the eye is through ophthalmic branches o 
tbe internal carotid, and indirectly by anastomoses between its lermiDsfn 
branches and sitnilar branches of the eitetnal carotid. The vessels 
of the globe proper are the long, short, and anterior ciliary arteries, 
and the cetitral artery of the retina. Figure 2 is a schematic repre- 
sentation of the vascular supply of the eye. The venous blood i 
returned from the eye through the superior w\i 'wL^nfiai o^^o^-oBa j 
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The lympfa-iyBtem of the e;e consists oS Dumerous small 1; 
CHJiais, which empty into three chief lymph - apaces ; the ptrichoroid 
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iea Ihe cboroid and Ihe sclerotic ; the cavity of Ike capsulf 
■.ea the eyeball and capsule; and the vagina! spact, betiveen; 
and sheath. It is probable that the lympbalic spaces 
the cornea comiminicale with (he great lymph-space of the anteri 
chamber by means of Schltmm's canai and Ihe spaces if FoHtana. It is 
supposed that n stream of lymph flows from the ciliaiy body, diHusiog 
Ihtough the vitreous, and from the canal of Ptlit \o Ihe posterior chamber; 
Ihence downward and forward through Ihe anterior chamber, from whence 
it escapes at the angle, through tjie membrane of Descemtt and the pectinate 
ligament, lo the canal of Schlemm. Tributary streams of lymph flow into 
both the anterior and posterior chambers from the surrounding surfaces. 
It is possible that all Ihe lymph-spaces communicate with ihe anterior 
chamber, except those of the retina, which discbarge through the porus 
oplUus into Ihe vaginal space. 

The mUBcleB of the eyeball arc six : the superior, inferior, internal 
and external recti, and the -superior and inferior oblique. 

The appendages of the eyeball are ihe eyebrows, the eyelids, the 
capsule qI Tenon, the conjunctiva, the lacrimal apparatus, the muscles, Ihe 
aponeuroses, and the vessels and nerves. 

The anatomy and physiology of the individual components of Ihe eye- J 
ball and appendages will be set forth under the separate headings. 

Dissection of the Eye. — It is somewhat difficult to obiain humu 'f 

are Still clear may be used, while for practicing operalions, pigs' eye* ■ 
are to be preferred. If the eyes can not be used during the day on whicl 
they ate obtained, Ihey tuay be preserved in 1 : looo solution of formalde 
hyd. For dissection, the eye should be held firm!}' in the left band, anc 
the sclera incised at the equator of the globe by repealed cuts until th< 
black choroid is seen, and systematic examination of the different parts a 
the interior of the eye should be carefully made, following the plans laic 
down by the best anatomies. Cross- sections of frozen eyes are verj 
valuable lo study the relative position of the different parts, which ii 
disturbed in ordinary dissection. 

For practicing operations, several masks are on the market, and that \ 
consisring of a phantom face with an urbital clip for holding the eye in 
proper position is to be preferred. Operalions on the ocular muscle* \ 
should be studied on Ihe human cadaver, or on the rabbit, cat, or dog. 
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ELEMENTARY OPTICS. 

Rliys or light diiferge from a luminous point in a straight 
direction and in every plane. At six meters, the divergence of the rays is 
so slight that for practical purposes we may consider rays from a point at 
such a distance as parallel. 

Light travels through space at a speed of about lS6,6Sa miles a 
second, but in the air or other Iransparent medium of a known density 
the rate of speed diminishes, generally with the density of the' media 
IraTersed. 

The Action of Opaque Substancea on Rays of Light. --When a 
ray of light meets an opaque body it is either absorbed ot reflected.* 

Reflection. — The condition Rrst requiring our attention is reflection 
from highly polishei] plane, concave, or cojivex surfaces, or, generally 
speaking, mirrors. Rays of light from a luminous point striking the mirror 
are called incident rays ; rays leaving the mirror are ealled rejlfcled rays. 

Reflection by a plane surface gives an erect image, and the angle of 
reflection is equal to the angle of incidence. The [ejected and incident 
rays are both in a. plane perpendicular to the reflecting surface. The 
image is formed nl b distance behind the reflecting surface equal to the 
distauce of the luminous point in front of it, and is called a nirtual iinagt, 
in contradistinction to a rial image which is formed directly by the 
redecled rays, and not by their prolongation. If a plane mirror be 
rotated on any axis in its own plane, the virtual image moves in an 
opposite direction to the mirror. 

Reflection by a concave surface may be considered as reflection 
from a number of plane surfaces inclined lovard one another. Parallel 
rays falling on n concave surface are reflected as convergent rays which 
meet at a point on the axis of the surface inside the center of concavity, 
called 'Cdk principal fotus (Fig. 3, F). The distance of the principal fociis 
from the mirror is called the foeal length of the mirror. 

The formation ot the image varies with tlie distance of the light from 
the mirror. If the light be placed at the principal focus, F, the reflected 
rays leave the mirror parallel with each other and the axis of the mirror. 
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If the light be placed at the center of concavity, C, the reflected rays 
return along the same line. If at a point beyond the center, A^ the 
reflected rays focus between the center and the principal focus, a; and, 
vice versa, if the luminous point be situated between the principal focus 




•A 



Fig. 3. 



and the center of concavity, the reflected rays focus at a point beyond the 
center ; and the nearer the point is to the center, the greater the distance 
at which the reflected rays focus. The points A and a are mutually con- 
vertible ; i. e. , either may be taken as the point of emanation of the rays, 
or, conversely, as the point of collection, and hence are called conjugate 




Fig. 4. 



foci. If the light be placed nearer the mirror than the principal focus, the 
reflected rays will diverge and never meet ; if, however, the divergent 
rays are continued backward, they will unite at a pointy /^, b«,bvcsA. ^5Qft. 
mirror (Fig. 4), called the virtual focu^y and an o>o?.en«t ^veoa.VA^N^^^ 



path or reflecled rays will receive ihem as if they came rrom ihis poiotil 
Hence, concave mirrors produce a small inserted real image of an objecti 
beyond the cenler of concarity, no image of an objecl at the foctis, aii4]J 
an erect and a larger virtual image of an objecl inside Ibe focus. If t| 
concave mirror be rolaled, the real inverted aerial image of the object witt 

Reflection by a convex surface produces a negative image at a point 
back of the surface called the prindpai /ochs, as. parallel rays falling on a 
convex surface diverge and never meet. Whatever the posillon of the 




object before a convex mirror, ihe irei^e is always virlual, erect, and 
smaller than Ibe object. 

The Action of Transparent Substances on Light. — A ray of lighi 
traversing a homogeneous substance like ether passes through undislurbed 
and ID straight lines, and, as already staled, when it is intercepted by an 
opaque substance it is reflected or absorbed ; but if it meets with a traos- 
parent medium it is only partially reflected and absorbed, the greater por- 
tion traversing the media, and during its passage it is deflected toward the 
perpendicular to the plane dividing the medium from vhich it comes from 
the mediant whkh H eaters. This bending of the ray is called refrac- 



tion; Ihe medium ttasersed is called tlie rifracting medium. 
ing Ihe IransmissLon of light ihroiigb a transparent sarface, the infiniteEimal 1 
redected and absorbed is disregarded, and only that refracted w| 
considered. 

ReftBCtion by a Plane Surface. — Rays of light perpendici 
surface separating the two media are not refracted, but continue in aslraigU.I 
line. In figure 5 the ray C O, perpenrficular to the surface 



refracted, L 



ray pas 



i fra. 



•- 5. 'f thf 



ghl line C 

nser medium it is refracted I 

incident ray £ O passei 

ing in a direct hni 

and takes the direc 

naer substance, — the 

Duld talie the direc 



toward the perpendicular. I 

from air into water, then i 

F, it is bent toward the perpendicular C C , 

O iV. Were the refractive media glass, — a d 

fractina vould be still greater and the ray \ 

O C. Were the medium still denser,— as, for 

ray would lake the course indicated 

by O D. Upon emergence from the g 

denser to the rare medium again the 

ray pursues its original course in a 

line parallel, but not identical, with 

The sine (<■ f') of £ O C, the 
angle of incidence, bears a constant ''lo- 6. 

ratio to the sines {w ■m' , g g' , d d') 

of the angles of refraction, IV O C, G O C, D O C; and this 
called the index of refraction. Taking air as a standard, its index of 
refraction is called i.oo, and the refractive indices of the other substances 
are based on this standard. According to Krause, the refractive index 
of water is 1. 3342; of the cornea, 1. 3507 ; of the aqueous, 1.3420; 
of the vilteous, 1.3485; of the ajslalline lens, I.4S4'' The index rf 1 
refraction of ordinary spectacle glass is 1.53- The diamond has the J 
highest refractive power of any transparent substance, its index of refrBC-.| 
tion being from 1.4 to 2.54-. Tlie refractive power of a substance b 
always in proportion to its density. 

Refractiori by Prisms. — if the two sides of a refracting medinm 
not parallel, as in a prism, the refracted rays do not emerge in a direc 
parallel to Ihe incident course, hut are bent toward the base of the prism, 
both at the incident and emergent surfaces. In figure 6, the ray £> M fall- 
ing on the prism A B C aX. the point M, instead of pursuing the direction <it 
M 11 is henl toward the base of the prism B C and assuwiea 'fee Kvxec>:\>aT 
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EXAMINATION AND REFRACTION OF THE EYE. 



M N. It is again deflected toward the base at N and takes the direction 
N Ef and an observer placed at E would receive the ray as if it came from 
K. B A C'ls called the principal or apical angle. K H D'ls called the 
angle of deviation, and is about one-half the size of the principal angle. 

The strength of a prism is expressed in three ways : the refracting 
angle, tht prism-diopter, a.nd,the centrad. 



Table Showing the Equivalence of Centrads in Prism-diopters 
AND in Degrees of the Refracting Angle (Index of 

Refraction 1.54). 
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102.96 


40°. 29 
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100. 


15575 


39°. 14 
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The prism-diopter waa suggested wiih the i 
meration of prisms to the dioptric system of numbering lenses. A prism- 
diopter is thot prism which has the power to deflect rays of light passing 
through it and to a distance of one meter beyond, exactly o 
meter. This deflection is measured on the tangent. In this system the 
higher prisms are not simple muUi; les of the lower ones, — os, for i: 
stance, 20 prisms of two prism-diopters each equal a prism of 41 prism- 
diopters, and not 40 as nould be the natural inference. 

The cenCrad Is ba^ed on the same principle, but the amount of detlec 
tioD is measured on the arc at a meter distance instead of on the tangent 
This method has been recommended by the American Ophthalmologicn 
Society. In the ordinary low number prisms the difference in the nuraera 
tions is so slight as to cause no inconvenience. 

RefiBCtion by a Spheric Surface. — Parallel rays passing through i 
spheric surface separating media of different 
densities, are refracted so that they meet at a 
point on the principal aiis, called the finnHpa! 
/ems. Divergent rays proceeding from a point 
ata distance from the lens greater than its prin- 
cipal focus meet at a point on thepriBci[ial axis 
beyond the principal focus. Divergent rays 
proceeding from a point nearer its surface than 
its principal Tocus will stilt diverge, and hence 
never meet ; but if continued backward they 

the initial point of divergence. 

ReFiaclion by Lenses. — A lens is a transparent refracting medium, 
usually of glass or crystal, which is bounded by two curved surfaces or b 
curved surface and a plane surface. 

Lenses may be considered as a juxtaposition of prisms with different 
refracting angles (Fig. 7). Convei lenses are equivalent to prisms with 
their bases placed together, A ; and concave lenses, to prisms with their 
apices placed together, B. Therefore, rays of tight always being deflected 
toward the base of a prism, wilt be rendered convtrgenl by coHVix Units, 
in which the prismatic bases are central ; and will be rendered divergint 
by concave linses, in which the prismatic bases are peripheral. 

Spheric lenses are used in ophthalmology in six different forms 

(r.g. 8), 

I, Planoconvex, the segment of one sphere, having b plane surfaci 
one aide and a convex surface on the reversi 




2. Biionvex, segments of iwo spheres having Iwo convex surfaci 

3. Concavetonvex, or convei^ing meniscus. 

4. BUoncave, having two concave surfaces. 

5. Planoconcave, having on one side a plane surface and on the 






: surfao 



6. Coimtxoconcinie, or divei^ing ir 

Numbers 3 and 6, having opposite sides at different surfaces, are called J 
ptrisiefis or meniscus lenses, and are used to avoid spheric aberration and J 
to gain a greater lield of clear vision. 

The priiiiipat axis of a lens is s line passing through the optic 
at right angles to the surfaces of the lens. Rays passing through this 1 
axil are not refracted. Rays passing through the oplic center of a lei 
but not passing through the priocipal aj:is, are slightly deviated, althou 




1. Biconveit ItiiB. .. PlanocoDvci Icni. j. Conaivocoiiv«,or cocorg 
4. Biconcave. 5. Planacancire. 6. ConvcxacDimte, or divergenl j 

in practical optics they may be considered as straigbl lines. 1)\e focal \ 
Uiigth of a lens is the distance from the lens to the point at which parallel 
rays, refracted by the lens, focus. 

A cylindric lens is a lens with a plane surface in one anis, and a 
eonvei or a concave surface in the axis at right angles to it. This form 
of lens is really a segment of a cylinder. Examination of any cylinder — 

from aide to side, and not jn Ihe axis. As the axis of a cylinder has K 
plane surface, the rays are only refracted at right angles to the axis, and 
Ihe strength of (he cylinder depends on the curvalure possessed by the sur- 
face at right angles to the axis. The nxes of the cylinders in a lest case 
are usually shown by grinding and making partially opaque portions of 
facii side of the lens in the direction of the ax.ts. 
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It mtist bt renifmbertd thai a cylinder refratts rays of Ught only ii 
meridian at right angles la its axis, ■while a spheric lens refracts rays a/. 
light in every meridian. 

ClsHsification and Numbering of Lenses. — X-enses are numbered 
accunling (o their focal distance, and the etrength of the lens varies in- 
versely as its focal distnnce. Formerlj- lenses were numbered according 
lo the inch system, the unit of which was a lens whose focal distance 
equaled one inch — a very strong lens. This system necessitated the use 
of large numbers or fractious; and, moreover, the denomination inch had 
different significations in different countries, the French inch, for example, 
varying from [he English inch. The metric or dioptric system of num- 
bering lenses is now in use, and the unit is a lens having a focal distance 
of one meter, and is called a lens of one diopter strength — a comparatively 
weak tens; a two diopter lens is one having half the focal length of the 
one diopter lens, or ^ of a meter Decimals, of course, are used instead 
of fractions ; a lens of a focal length of four meters is called an o. 25 diopter 

CoHvei Utiles form real images and are called /sii'/i'iv or pita tenses, and 
arc designated by the sign -)- . 

Concave tenses produce only virtual images and are called negative or 
minus lenses, and are designated by the sign — -. 

To convert a prescription written in the old system of numbering lensei 
into the modem metric system of diopters, we can roughly consider the 
Dieter as equivalent to 40 inches. A leti inch lens would be equivalent to 
a lens having a focal length of J4' of a meter, or four diopters. The table 
(on following page) from I.andolt gives the equivalents in both the old | 
and new systems. 

Varieties of Lenses used to Correct Refractive Enocs ; 

1. The simple sphere may he either convex or concave, and is used to 
correct the uncomplicated forms of refractive errors, 

2. The simple cylinder is limited io lefraclive power to the direction of J 
its curvature, and is used in cases of simple astigmatism, in which there 

an error of refraction in only one meridian of the eye. 

3. The sfihirccylinder is a combioation of a sphere with a cylinder, ai 
is used in cases of compound or mixed astigmatism in which there is 
diflerent refractive error in the two principal meridians of the eye. 

4. The cross-eylinder is a form of lens made up of two cylinders, witb 
their axes at right angles to each other. It is seldom prescribed, hot ii 
occasionally used in making tests. 



1 

i I 



1 


1 




OLD SYSTEM. 


NEW SYSTEM. 


■ 


1. 


II. 


111. 


IV. 


V. 


VI. 


Vlt. 


VIII. 


■ 


















No. 






of the 


Focal 


Focal 




crflhs 


Focal 


Focal 








L=n., 


DIlUDU 




EquivB- 


l™. 


Diiuncc 




'iS/ 








in Eagliih 


in Milli- 


lotitin 


New 




I Ene™h 






ST.lem 


<i.cl»>. 


in=im. 


DiopKr,. 


5v=«m. 


""""*■ 


inchtt. 


Sy«™. 


■ 




7. 


67-9 


'f* 


::& ! "• 


,«o • 


'57 4B 


166.94 


1 




(c 


i6.S 






78-74 


834* 






■ta 


4S.3 




"87 ".75 






55.63 






Is 


19-6 


■ss 


;1 1 if 


So. 


3^r 


33» 








S:l 


7.3 






.=.*8 


'rs'j 






\l 


■8.8 


it! 


i:F i;? 


500 
4M 
100 


i!5 


».G7 


M 




;j 


I3.a 


3S8 


;:JI 1 I, 


ly 


ItJfi 




■ 




!> 




11' 


if U 


11^ 


rs 


3 


■ 








36 1 


3S> S 




7'T 


S.|S 






1 


11 

JS 


3 

.90 


l:6j 1'' 

5"S 17 


18a 


a 


d 


■ 




¥ 


i.6 


.6j 


H- !.' 


i» 


4.9" 


i^ 


■ 




Ih 


'■» 


■3> 


7.57 1 " 


9" 


sis 


J:!' 


■ 








iig 


8.4 




83 


3- "7 


3-46 


^H 




u 




106 












^H 




ta 


l1 


i 


',°* 


>S 


I 


^64 


Sir 


■ 




j« 


li 


79 


m!o 


■ 6 


«i 




:a 


■ 




li 


>3« 


66 


;'j 


'.I 


SO 


■4j 


"9 


■ 




•H 


iIm 


tl 


li.j 










■ 




OPTICAL CONSIDERATION OF THE EYE. 


1 


Optically considered, the eyeball ia a refracting inslrument designed to ^^M 


prodnce small and inverted objects upon tbe retina at the macular region, ^^^| 


The impression received on the layer of rods and cones is conveyed to the ^^M 


visual centers id the brain, and the sense of sight results. The eyeball only 


receives the rays of light ; the act of vision is performed in the higher centers. 


The refracting surfaces of the eyeball are the coraea, (he anterior 


and posterior surfaces of the lens. The refrHCting media are the aque- ^^ 
oai, lAe suUtance of the lens, and the vitreous. ^^| 



the Itbo prmcifal pet. 
These points (lte all 3 



The cardinal points of the eyeball 
two nodal poitiis, and the two principal fo. 
on the optic asis. (Fig. 9.) 

The principal points may be defined as two points ^tu 
axis, or the line connecting the centers of curvature of the ' 
surfaces of a compound dioptric sjslcm, and so relate 
cme^ent ray bears the same relation to the second (or poi 
point that the initial or incident ray wculd beai to the 7(1 



ed on the optic 

that [he final 
Hor) principal 
an/etiar) • 






principol point, after having undergone refraction ihrougb a single refract- I 
ing surfBce of determinate curvature. In the eyeball, these two points are J 
so closely sjtoated that they may be considered as one point, B, abollt.| 
two mm. behind the cornea. 




syiitem, and so related thai erery incident ray which is directed 
toward the ^rst nodal point is represented after refraction by a ray 
emanating from the second nodal point, and having a direction parallel tc 
that of the incident ray. The nodal points of the eyeball are so 
together that they may be considered as one point, which nearly ci 
ponds to the optic center. They are situated near the posterior pole of th 
lens, Bbout seven mm. behind the cornea {N). 

The center of rotation of the eyeball is located at H in th 
9.S mm. in front of the retina. 

The first principal focus is a point on the axis at which !&■{% ^bi*!^!^'**! 
the vitreous meet. F. It is situated about IJ.-J mm.m ^toii\.o^ * 



The second principal focua is that point an llie a\is at whicli parBlli 
rays meet after being refracled by the dioptric aystem of the eye ; 
the rods aiid cores of the macular regioti, A. It is usually about 
behind the cornea, iii the emmetropic eye. 

The following are quoted as the mean dimensions of careful ophtht 



Radius of ci 



reofct 



Millie 



ice of lens, the ciliary 

muscle being relaxed, lo. 

Radius of curvature of posterior surface of lens, . . 6. 

Distance from summit of cornea to anterior pole of lena, 3.6 

Thickness of crystalline lens 3.6 

Taking tlie above dimensions, with Helniboltz's later index for t 
crystalline lens ( 1.437 1), calculation gives for the schematic eye the folloiK 
ing distances ; 

Summit of cornea to tirst principal point, 1-7532 

Summit of cornea to second principal point z.iiol 

Summit of cornea to 6rst nodal point 6.96S5 

Summit of cornea to second nodal point, 7-3254 

Distance between the principal planes equal the distance 

between the nodal points 0.3569 

First Qodfll point in front of posterior pole of lens, . . 0.2315 
Second nodal point behind posterior pole of lens, . . . 0.I254 
Anterior focal distance (measured from the first princi- 
pal plane) 15-4983 

Posterior focal distance (measured from second princi- 

pal plane) 20.7136 

Anterior focus in front of summit of cornea, I3-745I 

Posterior focus behind summit of cornea, 22,8327 

Posterior nodal point to posterior focus, 15.4983 

The size of the retinal image m»y be calculated from the size of the 
object and its distance from the nodal point. Multiply the size of the ob- 
ject by the distance of the nodal point from the retina (approximately 
15 mm.) ; divide the product by the distance of the object from the nodal 
point, and the quotient will be the sizeof the retinal image. All measure- I 

ments must be reduced to milli meters, so thai the result will be in milli- 
meteis. Suppose the eye nearly emmetropic, and the size of the object 
five mm., and its distance from the nodal point — 1. /., its distance from the 
cornea, //«a seven mm., the approiimale distance of the nodal point from the 
i^omea— 1000 mm. Then. 5 X IS = 75 i 75 "<- t°°° = -"TS m"- the ^\ 
jMff ol the reiioaX image, ^^^^H 



The first requisite of perfect vision is thai all rays proceeding frDm 
a dislant object and entering the eye at rest must pass through the 
refractive media and be united exactly on tlie retina. An eye in which 
the refracting surfaces— namely, the cornea and the anterior and posterior 
surfaces of the lens, and the intraocular media—namely, the aqueous, 
crystalline, and vitreous humors— fnliil this condition is normal, and is 
called emmclropic, and iti such an eye distinct, reduced, inverted images 
are formed on the retina. Any fauJt in the liiofilrii sysitm of the eye 
causes a blurring of the iitiage hy the formation of circles of dispersion or 
dilTusion. 

An eye which has not the power accurately 1o utiite all rays passing from 
an object on the retina is called an amelropU eye, and the condition is 
called ametropia. The three principal 
forma oF ametropia are hyperopia, myopia, 



Hyperopia is a condition In which the 
eyeball is too short or the refracting media 
too weak, and the rays of light focus be- 
hmd the retina. In Ibe schematic dia- 
gram {Fig. lo), E represents the posterior 
receptive surface of the emmetropic eye, 
and the rays of light are focused at a, 
B point exactly on the retina. In H, the Fig. id. 

hyperopic eye, the rays are focused behind 
the retina, and a blurred image is formed in front uf the focus at Uj 

Myopia is a condition in which the eyeball is loo long or the re 
media loo powerful, and the retina is behind the focus (M, Fig. ti 
such condition a blurred image is fomied at a^, behind the focus. 

Aatigmatism is a condition in which the retina may be e 
front of or behind the focus, or botli, but by different amounls 
or more meridians of the eye. 




As 1 



ACCOMMODATION, 
s already been lald, rays coming from a distant objec 



-thai i! 



beyond six meters — may be considered, for practical purposes, as parallel, 
and the normal eye at rest gives Ihem such convergence that Ihey are 
brought lo an exact focus on the layer of rods and cones of the retina. 
Rays from any given point of a nearer object approach the eye with a 
divergence so considerable that they can not be focused oft fee \»™a.'^1 
the simple refractive properties of the dioptric s^sl.e\n lA a. viotwi* 'Tit- 



3° 

However, to obviate this difficulty the eye has the faculty o( h 

refractive power in order to give increased convergence to (he rays coming 

from a near object, and this change in the eye is called accommodation. 

The Mechanism of Accommodation.— Optically considered, the 
extra divergence might he neutralized in two ways : by displacement of the 
retina backward, or by a shortening of the focal distance of the dioptric 
apparatus of the eye. Investigalions have proved that accommodation is 
effected through the dioptric apparalus , the increased refractive power being 
due to a change of the curvature of the refractive surfaces of the lens. This 
is effected in the following manner: The ciliary tnusclecontracts, thus relax- 
ing the suspensory ligament of the lens, allowing the inherent elasticity of 
the lens to act and push forward the anterior surface, which, by becoming 
more convex, increases its refractive power. The posterior surface of the 
lensscarcely alters in shape. -Associated with this act of accommodation is a 




The left 



simultaneous contraction of the pupil. The elastic power of the lens is 
due to a peculiar watch-spring arrangement of its fibers. Figure II 
represents the condition of the eye at rest and during accommodation. 

The Far and Near Points. — Wlien the ciliary muscle is entirely 
relaxed and the eye is completely at rest, distant objects ate received at an 
accurate focus on Ihe retina, and the eye is said to be adapted for its far 
point, or punctum remotum. When, however, the ciliary muscle has 
contracted to its fullest extent, the lens becomes convex to its greatest 
degree, and the nearest point from which rays may diverge and yet focus 
on Ihe retina is called the near point, or punctum proximuin. This is 
found by directing the patient to look at some line print of a definite 
measurement, and bringing it slowly closer and closer to Ihe eye 
becomes blurred and illegible, and noting Ihe distance from the eye of 
/Ki/nr where the print h slill distinct. 
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ThE distance between the Far and near poinls is called [he range 
amplitude of accommodation. This range is dependent on the elas- 
ticity of the lens and lessens with advancing t^e, until about 70 
years, when it becomes nil, and the eye is incapable of adjusting ilself for 
objects nearer than infinity. The range of acconunodation is t;sually 
expressed in diopters, and is represented by that coDiex leos which, placed 
closely in front of the eye, would take the place of the increased convexity 
of the lens In giving rays from a near point a liirection as if they came 
from infinity. The table on page 87 gives the range of accommodative 
power which an emmetropic eye at difTerenl ages is found lo possess. 

In hyperopia the range of accommodation is diminished to an extent 
expressed by the number of a lens which will enable the eye to see distant 
objects without accommodation, 

Tbe Association between Accommodation and Convergence. — 
Convergence is the power of directing the visual axes of two eyes (o a 
near point, and is affected by the action of the internal recti. The nearer 
an object, tbe more convergence is necessary, and usually for every increase 
of the convergence there is a certain increase in accommodation, the 
internal recti and ciliary muscles acting in unison. Although accom- 
modation and convergence are usually harmoaiaus in action, they may 
take place separately and independently. If we paralyze the accom- 
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a myoriaiic, convergence is not inieriereo wiin, ana 


advancing life 


when greater contraction of the ciliary muscle is nee 


to produce the 


requisite change in the convexity of the lens, the amo 


convergence r 


mains the same. It must be remembered that the re 


between accon 





ametropia, and this important point will be discussed later. 

The diminution of the power of accommodation by age (o such an 
extent as to interfere with the use of Ihe eyes for ordinary near work is 
called preabyopia. 



EXAMINATION OF THE EYE. 

The student is advised to follow some systematic method in the exami- 
nation of a patient consulting him for ocular trouble. No one plan can be 
arbilrnrily dictated ; different data will be required by difTerent persons, and 
the authors suggest the following comprehensive plan, which may be modi- 
fied at pleasure; 

1. Record the Name, Address, Hex, Age, andb^ viWni leS-W^tA. 



II. The History, iodudiag the date of the preseni trouble, previous 
attacks of ocuiar disease, family predisposition, and any useful 
collateral data. 
III. The Subjective Symptoms : 

1. Inquire as to pain, indnding the location, liind, duration, 

2. Smarting, itching, or other uncomfortable sensations 
about the eyes, 

3. Increased lacrimaCion, its character and possible cause. 

4. Possible reflex (roubles: Headache, indigestion, ' neu- 
rasthenia, etc. Inquire as to the character of the head- 
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^^^^^1 5. Alterations 

^^^^B Record the visual acuity for distance and near. lo- 

^^^^K quire whether the diminished vision is constant, 

^^^^^^^ and whether the onset was gradual or sudden, and 

^^^^^^P how long since it began. Color-sense and light- 

^^^^^^ sense and tlie field of vision may be tested. Sco- 

r totna scintillans, muscx volitantes, or dark spots 

B before the eyes, etc,, may be noted. 

^^^^ IV. Objective Symptoms : 

^^^^^^^ I. Inspect the lids, cilia, lacrimal apparatus, conjunctiva, 

^^^^^^B cornea, Iris and pupil, and anterior chamber. 

^^^^^^ 2. Measure the intraocular tension. 

^^^ 3. Teat for muscular anomaly by the cover-test. 

V. Ophthalmoscopic Examination: 

1. Are the media transparent ? 

2. Examine the disc for shape, size, color, cupping, blood- 
vessels, etc., and refraction. 

3. The peripheral eye-gtound. 
4.. The macular region. 

VI. Objective Examination of Refraction : 

1. Bythe ophlbolmoscope. 

2. The retinoscope. 

3. The ophthalmometer. 
VII. Subjective Examination of Refraction : 

I. By the test-lenses. 
VIII. Test [or Muscular Insufficiency and Squii 



SIMPLE INSPECTION. 

NoCicE whether the eyelids are sffollea, hypertrophied. or fsulty in 
form, lihape, poiiilion, or movemenCs. Normally, the lids follow the 
movements of (he eyeball. In exophthalmic goiter this hnnoony does not 
exiiit. This symplotD vtas first noticed by von Graefe, and has been 
named after him. It has since been, shown by Cowers and others that 
this sign is present in some central cerebral lesions. 

The cilia should be inspected, aad (heir forro, size, and 
fully noted, as many unpleasant conditions may arise from misplaced cilia. 

The position of the lacrimal puncU should be noted, ai 
□Dt they are patulous. In the normal stale the lacrimal sac is empty, 
while if i( is distended with mucus or pus, pressure with the finger will 
usually cause escape of the contents, either from the nose or from the 
puncta. Further eiaminalion is effected hy lacrimal probes. 

The conjunctiva is normally so translucent as to allow the bluish while 
sclera to show through ; it contains only a few minute blood-vessels. In 
age there may be a deposition of fat in the subconjunctival tissue, giving a 
yellowish tinge to (he membrane, and its trsnslucency is additionally 
afiected by an increase in the size and number of blood-vessels. In 
inflammatory conditions of the conjunctiva, it should be thoroughly 
examined for the presence of a foreign body or an inverted cilium, I'he 
surface of the bulbar conjunctiva is first inspected, and then tliv lower 
sulcus, which is easily brought into view by simple tension downward 
with one finger, Eversion of the upper lid is readily effected without the 
use of a probe or other instrument by telling the patient to look down, 
seizing the edge of the lid and cilia with the thumb and forefinger of the 
right hand, and drawing the lid first forward and downward away from 
the globe, and then upward over the point of the thumb or forefinger of 
the left hand, which is held stationary on the lid and acts as a fulcrum. 

Conjunctival injection is recognized hy its brick-red color; by the 
great irregularity, tortuosity, and intimate anastomosis of the blood-vessels ; 
by the mobility of the vessels on the sclerotic ; by the fact that pressure 
applied through (he lid to the globe produces a distinctly anemic spot ; by 
the injection being more intense on the lids and in the culdesac and 
diminishing toward the cornea ; by the accompanying mucous or muco- 
purulent secretion. 

Ciliary injection is distinguished by its pinlt appearance ; by (he 
vessels running in a straight parallel course, radiating (ttstci Cnt 'it«viea-,>ii 
the immobilily of the vessels when the coQ)uivct.iiB.'is mcei'. 'til '^•i''*^' 
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ire i; removed ; by [he 
nd fading away toward 



that genlle pressure on the margin of Ihe low 
spot which gradually becomes pinlt when Ihe pi 
congeslion being most intense nearest the come 
the equator of the globe. 

The cornea is perfectly transparent and glistening in health, and retnms 
diminished erect image? of all objects held before it. The shape of Ihe 
ima^e is diagnostic of the carvalure of the cornea. The iris and Ihe 
pupil are readily seen through the cornea. A foreign body, abrasion, 
opacity, ulcer, scar, or vascular formation is usually readily detected by 




•imple inspection In a bright light, or with the ophthalmoscope and a 
high convex lens ; but it is always best to use what is called focal or 
oblique illumination. (Fig, 12.) This method is effected liy placing 
■ he patient in the line of the source of illuminstion, to the right side if the 
lell eye is to be examined, and focusing the rays of light obliquely on 
the conwa with a convex lens held in the hand of the surgeon nearest 
the light. The illuminated point is viewed either directly, or through a 
nugttifying lens held at Ihe focal distance from the patient's eye. DiBiise 
keratitis, corneal abscess, leutcoma, and other similar corneal affections 
ihaiJd be examined by obJJque a: 



The ciacl extent of tie corneal abrasion of an ulcer may be aacerlained 
by the application of a drop of a solution of fluoreecin in the lower 
culdeaac and rubbed over the eyeball. A few drops of boric acid solu- 
tion are then instilled to wasli away the auperHuous stain, and the de- 
nuded area is stained a bright yellowish -green color. !f the epithelium is 
changed and roughened but not denuded, as in keratitis and glaucoma, 
then the defective spot does not stain. 

The aqueous humor is so transparent in health as to be iniisible, but 
may be rendered turbid by inflammatory and hemorrhagic deposits, or may 
contain pus which gravitates to the bottom of the anteriot cbuuber, forming 
a condition known as hypopyon. 

The iris is ordinarily bright and presents a polished surface. The pig- 
mentation and fibrillation are distinctly visible, and the pupil is perfectly 
round, and surrounded by a ring of dark pigment. The size of the pupil 
in its usual state varies with each individual. A genera! average is four 
tnm. The pupil should be equal and should at all times respond to light. 
The patient should be placed before a window or light, the surgeon stand- 
ing before him, and one eye pennanently obstructed either with a hand or 
bandage ; then one hand should be placed over the exposed eye and 
quickly withdrawn. Under ihe shadow the pupil dilates, and when the 
hand is removed it quickly contracts. This is a direct rellex by means of 
the optic nerve. To study the Consensual reSez, the patient is placed 
in a room near a point of light and the rays focused gradually on the cornea 
of Ihe proximal eye, the eye furthest removed from ihe light still being 
in the shade. In health a simultaneous and sympathetic contraction of 
the shaded pupil is also seen. The pupil normally contracts in the act of 
convergence, and the patient should be directed to look at some distant ob- 
ject and then at an object near the tip of the nose, and the variations in the 
size of the pupil noticed. There ore certain conditions, such as locomotor 
ataxia, in which the eye contracts as usual in accommodation, but has lost 
its contractility to light. This condition is commonly known as the Argyll 
RobertBon pupil and is a significant diagnostic sign. If the eyes do not 
react at all to light and accommodation there is probably disease of both 
optic nerves. Permanent dilatation (mydriasis) and contraction (miosis) 
will be spoken of under Dheasei of thi Iris. Further inspection of the 
iris should determine whether it is steady or tremulous, and whether It is 
in its normal vettical position, or is convex and displaced forward toward 
the cornea, or concave, depressed toward the vitreous, thus forming a 
shallow and deep anterior chamber. Instead of bt\n^ cvtc^es ^oc^wfli. 
ma)' be ovii, with lis greatest diametertomonlaX, as 'li o^Vfe-n ^attxTv ^w^- 



cama. Adhesions of the iria to the anterior capsule of ihi 
posterior surface of the cornea, called synecbiee, also distort the pupil, 
Focal illumination and eiaminDtion wilh a high convex lens with the 
ophthalmoscope render irilic adhesions more conspicuous. 

MEASUREMENT OF THE TENSION OF THE EYEBALL. ^ 
The surgeon stands in front of the patient, who is directed to looJk 
downward. All but the index fingers of the surgeon's hands ri 
eyebrow of the palient, and the tips of the index fingers through the closed, 
lid, alternately and slightly, indent Ihe eyeball. The educated sense of 
pressure {laclus eriidilus) measures the elasticity and resistance. It is well 
to immediately compaie one eye with Ihe other, as there is often quite 
K noticeable difference between the liwo. As a standard, the student has 

can be calculated. In glaucoma the eyeball is often hard, and there is 
none of the normal sense of elasticity left. In certain extensive deslruc- 
tioni of the choroid and liquefaction of the vitreous the eyeball is soft and 
mushy. The eyes of the young are generally softer than those of the old. 
The degree of tension is expressed by the capital letter T., preceded by a plus 
sign ( + ) if there is increase ; or preceded by a minus sign ( — ) if there is 
decrease. The amount of deviation from normal is expressed by numerals', 
thus, -|- T. I, expresses distinct hardening; + T. 2, decided hardening; 
and -\- T. 3, extreme hardening, resisling all efforts to produce dimpling- 

sion mechanically, thus avoiding the discrepancy in the results of several 
physicians testing the same eye; but these instruments have often been 
constructed on principles theoretically wrong, and are practically useless. 

THE OPHTHALMOSCOPE. 

Theory— It is self-evident that rays reflected from the fundus of the 
eye emerge from the eye in the same direction as that in which ihey enter 
it, the refractive media of the eye having (he same action on light whether 
passing in or out. However, as ordiauily seen, the pnpil is black. There 
is no light reflected from the patient's eye into ours, because our own eyes 
are not a source of light. Now, if the observer's eye is artificially made 
the source of light, and if he looks in the same direction as thai in which 
the luminous rays enter the observed eye, as, for instance, through the sight- 
hole of a mirror, illumination of the interior of the eye is visible. This is 
lie /undamental prioclple of Ihe ophthalmoscope, and it was first explained 
ind made practice by Helmliolu, in iSsi. 
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upright Image. Direct Mclliod.— The dioplric system of ti 
ns of a focal distance of sboul 20 mm. 

If ihc retina lies wilhin the focal distance / (Fig. 13, /T), ihe 
hyperopic,and rays leating the fundus are divergent at the cornea, ai 
image of the fundus a' i' is virtual, ufirigit, and magnified. 1 
ihis image the observer must accommodate for its location. 
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If the posterior focal point /lies exactly on the relinn (Tig. 13, E). tlie 
eye is emmcltopic, all rays eniei^e from the cornea parallel, and no image 
is formed. If the observer is also emmetropic, the rays passing parallel 
from the observed eye into his own eye form an image on his redoa., 

If the retina lies behind the poslet\or Ioc9.\ ^\m f lj\v ^"i^ ^^^• '^ 



EXAMINATION A 



rays emerge from the < 



nvei^ng to the far p 



e>aminal[on. The observer can only receive >,u ui» « 
of the other's eyeground, *heo the (virtual) far point c. 
actual far point of the myopic eye under , 
To be able, therefore, 1 




it be able to adjust his own rerractiTe condition to that of the 
eye under examination. In the ophthalmoscope this is done by means of 
lenses. If the eye under eiaminalion is myopic, an emmelropic observer 
needs a concave lens in order to make him proportionally liyperopic ; a 
myopic observer needs for the same purpose a concave tens, increased in 
strength by the amount of his own myopia; a hyperopic observer must 
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hyperopia by such d. 
convex lens as will make his (nfgal 
lint of the eye under examination. 
The magnification of the imagi 



a the direct method is gre: 




Inverted Image. Indirect Method. —In tliis method the eye ti 



rtifidally myopit hy a convex lens ; however, in high myopia if 
the oliserver is heyond the image a' *' (Kig. 13, Af), and if he uses his 
accommodation for the location of the image, he will be able to see it 
wilhoul the aid of a lens. In lo'w de^ieea oi m-jo^B. Cat ™«qy. w. wi 
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small as (o be or liltle practical use. Figure 14 iUustrateii the fonnalioD 
of the inverted image in all tbree rerrBctive conditions of tliE eye. The 
rays from the hyperopic eye //, divergent when they strike the convex 
lens S S, are united the greatest distance from (he eye, and hence form 
the largest image. The rays froiQ the myopic eye M, already convergent 
when they strike the convex lens S S, unite at the shortest focus, and 
therefore the smallest image is the result. The lays from the emmetropic 
eye £ are parallel when they strike the convex lens S S, and the r 
is an image midway in size between the two others. 

By the interposition of the convex lens in the inverted method, I 




ophlhBlmosCD]nc field is much larger than in .the CKaminnlion of the I 
upright image, although the mngniliciition of the fundus is less. The 
of the ophthalmoscopic jield increases with increasing myopia, and dimia- j 
tshes with increasing hyperopia. 

DeBciiplion, — The simplest form of ophthalmoscope is a mirror witlvl 
a hole in the center, which is held close to the patient's eye in such • 
manner as to reflect light from a luminous point near by into it, illuminating 1 
the interior of the eje and revealing the details of the fundiu. Tbea 
ophthalmoscopes in use to.day are ol mate intricate mechanism, 
I much easier and more satisfactory. The m 



it used in this counCr}' is small, plane, oblong in shape, wiih a < 
aperture of about four mm. in diameter, and so arranged (hat it i 
lilted from side to side, thus saving llie trouble of inclining the 
inatrnment to reflect llie light properly. By means of various ing 
appliances a series of lenses are incorporated with the instrument i 
a manner that, by turning a wheel with the finger, the conTcx or a 
lens of the strength desired can be brought before the sight-hole 
mirror. By arranging the lenses so that they can be combined, the 
may he extended from a fraction of a diopter to a lens of ns high po 
is ever required. There are many ophthalmoscopes. Figure 15 repi 
the design of Dr. Loring, which is a cheap and satisfactory 
A more expensive, and at the same time mote convenient, model is thai 
of Dr. Morton (Fig. 16), Binocular and astigmatic ophthalmoscopes are 
among many devised. 

USE OF THE OPHTHALMOSCOPE. 
Direct Method (Fig. 17).— The patient is placed in front of the source 
of illumination, and to the side of (he eye to be examined, the light behind 
him so that it shines on his temple, just touching Ibe tips of the outer lashes. 
Hi; is then told to look straight ahead Id an object on a level with his eyes 
across the room. To examine the patient's right eye, the surgeon sits or 
stands, and holds his ophthalmoscope in his right hand before his own 
right eye. To examine the patient's left eye he places himself to (he left 
of the patient and holds the ophthalmoscope in his left hand, before his 
own left eye. The ophlhalmoscope is brought close to the eye under ex- 
amination, the mirror of the ophthalmoscope having been inclined and the 
instrument held in such position that the light from the source of illumina- 
tion will he reflected directly inlo the patient's pupil ; (hen, if the media 
are clear, a red glare called the fundus rcBex is seen through the hole in 
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n of the pupil are 

first noticed. If a foreign body or opacity is present in the pupillary area it 
appears as a dark spot on a red background. A slight corneal opacity appears 
only OS a mere shadow. Il mus( be remembered (hat spo(s on the cornea 
and lens are immovaiile, and opacities in the vitreous are usually freely 
movable and can he diagnosed by their change of position as (he patient 
turns the eye quickly in various directions, and then looks straight forward. 
To locale corneal or lenticular opacities, in addition to focal illumination, 
: take advantage of the phen 
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which is governed by (he rule that oJiaHHts tying in front of Ihi pupU m 
in Iht samt dirtilion ss thf palient's eye, vihili opacities behind tht pupil 
move in the opposite ifireelion to the patient's eye, aod the e»tent of this ap- 
parent Diovetnenl enables us to approximately determine the distance of 
the opacity either in front or behind the pupillary plane. After having 
observed any anomaly of the pupil or media at a distance of from 12 to l6 
inches, a strong canvex lens is then wheeled before the sight-hole of the 
ophthalmoscope, which allows the observer to approach closer to the pa- 
tient's eye and greallj magnifies the conditions present 

Examination of the Fundus — If the media are clear, the sur- 
geon approaches close to the patients e^e and at once the details of 




the eye ground become visible The refractive media of the eye mag' 
nify the details of the fundus about 14 times and by this fortunate 
circumstance the minute details of the eye ground are plainlj' visible. 
Probably the first dislincl object will be a retinal vessel which can be 
easily traced to the most prominent part of the fundus, the optic disc. 
At this point a bright whitish or pinkish reflex is seen, standing out in 
sharp distinction to the surrounding red fundus By adjusting the proper 
lens before the sight-hole in the mirror the outlines of the disc can be 
brought sharply into view. The average siie of the normal disc as seen 
by tbe direct method is nearly that of a Z5-cent piece, wliile to the naked 
eye it measures only 1.5 mm. Emerging from the disc is seen the central 
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Briery and vein, dividing into inferior and superior branches, 
veins may be readily distinguished from the arteries by their darker color and 
their size, about one-fourth larger. Pulsation of the veins is observed under 
normal circumstances, while pulsation of the arteries indicates a pathologic 
coudition. Reflexes consisting of bright lines in the middle of (he 
blood-vessels are seen. Frequently a depression may be seen in the disc 
called the physiologic cupping, caused by the branching of the internal 
fibers of the optic nerve at a lower level than the more external oncj. 
This is white with a surrounding zone of pink. Pathologic cupping 
includes the whole of the disc, and is characteristic of glaucoma. The 
form, the size, the color, and other appearances of the disc must be further 
studied. At the external border of the disc is often seen a black circulu 
pigmenl-rin^, bounding the opening in the choroid through which the 
optic nerve enters. To the outer side of this is the vihilc sdtral ring, 
which is not always distinctly circular. A white conns or even a crescent 
may be seen at the edge of the disc if there is choroidal atrophy. In high 
myopia this condition is noticeable. If there is distinct sign of cupping, 
the extent may be approximately estimated by the refractive conditions of 
two poiots lying at different elevations. The dificreoce io diopters in the 
lenses required to distinctly focus the two points multiplied by .35 mm, 
will give us the difference in depth. It is usual to select one point at the 
bottom of the cup, and the other near the surface. 

The parallax teBt is based on the fact that in the indirect method 
while the whole fundus seems to move along with the lateral raoverocntB 
of the convex lens, the floor of the excavation apparently moves in the 
same direction but at a slower rate. This parallax is more marked the 
deeper the excavation. 

The general aspect of the eye-ground is then studied, and any 
abnormalities in the retina, choroid, or sclera should lie noted. If there 
is absence or deiicieocy of pigment be-lween the retina and choroid, the 
lai^er choroidal ressels are seen through it, and the eye-ground is streaked 
with weli-delined interspaces. At any portion of the fundus in which 
both the retina and choroid are lacking, the white glistening sclera la seen 
shining through. To examine tbe macular region the patient is told to 
look into the light coming from the mirror, or, better, beyond it in the aame 
direction, which movement of the eye generally brings the macula into 
view. This appears as a dark spot isolated in the fundus, with a small, 
bright spot in the center, called the firt'ea centralis. There are usually no 
vessels to be seen in this vicinity. The macular region shouAd ^ 
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studied carefully as any lesion or hemorrhage is this location has ai 
ant bearing on the vision of the patient. 

Refraction by the ophthalmoscope is usually hy the direct method. 
Refraction of the macular region is desirable, hot as the intense daiiling 
produced by light makes it almost impossible, the disc is usually the ot^ec- 
tive poiot selected. The observer first corrects his own ametropia, and 
relaxes as much as possible his accommodation. ll is this inability to reg- 
ulate the relaxation of Bccommodatlon that makes this test imreliable in 
simple errors of refraction, and in the lower degrees of astigmatism il is 
comparatively worthless even in the most skilful hands. The retinoscope 
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is a more important and more scientilic tnstniroent for Ihe objective method 
of refraction. Having relaxed the accommodation and corrected his 
own error, the surgeon moves before the eye the lens which gives him the 
best outlines of the disc, and subtracts his own correcting lens from Ihe 
result. In cases of astigmatism the disc is naually oval, its long diameter 
corresponding la the axis of astigmatism. Two vessels at right angles to 
each other in the principal meridians are refracted separately, and the 
results noted. Glasses should not be prescribed from the ophlhalmos- 
copic refraction alone. 

Indirect Method (Fig. l8).— The indirect method is less valuable than 
the preceding. The image is inverted and less magnilied. but we are able 
to see a latter part of the fundus at one glance, and we are not compelled U 
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approach SQ near the patjenl's face. In tbis countr)' iheindirecl method is 
being less and le^s used. The method ofprocedure is osually the same as 
in the direct method except that the surgeon keeps his eye a foot oi more 
away from the patient's face and bold^ in front of the pslicnt's eye a 
strong convex lens. However, the iurgeon need use but one eje and may 
stand directly in front of the patient The lens is usually held at such a 
distance from the eye that the iris just disappears from view ; a plus spheric 
4 D. lens may he held before the opening in the mirror to enlarge the 
image and to replace the observer's strain of accommodation. By direct- 
ing the light from the mirror through the lens into the eye, an inverted 
aerial image is formed in front of the lens, and it is this image that Ihe sur- 
geon sees. In high degrees of myopia it is easy to examine the inverted 
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RETINOSCOPY. 

By James Thorington, M. D. 

Definilion.— The method of estimating Ihe refraction of an eye by re- 
RectiDg into it rays of light from a plane or concave mirror, and observing 
the movement which the retinal illuminalion makes by rotating the mirror. 
To avoid confusion, the description of retinogcopy that follows will apply 
to Ihe plane mirror which is to be preferred to the concave mirror, as it U 
decidedly more satisfactory for general use and convenience. 

The principle of retinoscopy is the finding of the point of reversal, or 
myopic far point. Should the eye under examination be emmetropic or 
byperopic, it must be given an artificial for point. 

Synonyma, — Manynames have been given to this method of refraction, 
viz.: Shadow -test, skiascopy, fundus-reflcK test, pupilloscopy, etc.; but retin- 
oscopy seems Ihe most appropriate as it is the retina in its relative pnaition 
lo the dioptric media which we sludy. At the present time Ihe term 
skiascopy is suggestive of ,r-ray skiagraphy. 

AdvanWfes.— OfoJl the objective methods ot re(tacxXcm,Te>;vnow33^' 
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5. It [s of ineiitimable value in the 
young, in the feeble-minded, the illiter- 
aie, in cases of amblyopia, nyslBguiuE, 
and aphakia; and in such cases the 
relinoscopie correction may be ordered. 

Preparation, — To learn retinos- 
copy, Ihe beginner is urgently advised 
lo study the form, direction, and rate 
of movement of the retinal iliuminalion 
froio one of the many schemalic eyes in 
the markel before allcmpling ihe human 
eye. The beginner should also be 
thoroughly acquainted with the laws 
of refraction, and especially under- 
stand conjugate foci, for it is the recog- 
nilion of the point of focus of the con- 
vergent rays of light from llie eye under 
ewaminalion [hat gives the true solution 

Before proceeding to the examination 

of an eye, the beginner must understand 

several important details, namely : 

Fic, i9..-RiTiHi)scQi'«. The tetinoBcope, or mirror, is of 

varying form end size. The one rcconi- 

mended is (he small plane mirror, tvo cm. in diameter, on a four cm, metal 

disc, with a two mm. sight-hole at the center of the mirror, made by reraoy- 

ing the silvering and not by cutting a hole through the glass. (Fig. 19.) 

The light should be steady, clear, and white, and secured to n movable 
bracliel. For general nse the Argand burner is best. As only a small 
ponion of Ihe flame is used, it is necessary to cover most of it with > 
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The ecreen, or cover-chimney, is made or thin aabestoa and 
aufficienl siie to fil easily over the glass chimney of (lie Argand bume 
The opening used, generally one cm. in diameter, should be opposile 
the brightest part of the flame. An asbestos cover- chimney is used 
prerereoce to metal, as it intercepts most of (he heat. 

The raom for relinoscopy tnuat be darkened, and the darker the better; I 
all sonrces of light except the one in use must be excluded. This m 
be insisted upon, as darkness offers the best contrast to the lest. 

Position of the Light and Mirror. — The rays of light coming oul 
the opening in Ihe light-screen should be five or six inches in front and I 
to the left of the observer, so that the rays may pass in front of the left eye | 
and fall upon the mirror held before the right eye, thus leaving the 
observer's left eye in comparative darkness ; or this may be 
the observer is left-handed. The observer should keep both eyes wide 
open. 

In order to see (be movements distinctly, Ihe observer should wear hii 
correcting glasses, but need not make any note of his accommodation, u 
in using the ophthalmosCDpe. 

The patient must have his accomiDodallon thoroughly relaxed with R 
reliable cycloplegic, and be comfortably seated in front of Ihe observer, 
preferably at one meter distance, with his vision steadily fixed on Ihe 
observer's forehead jus! above the mirror; or, even better, the patient 
may concenlraCe his vision on the edge of the metal disc of the mirror, 
but never directly into Ihe mirror, as that would soon irritate and compel 
him to close bis eye. In cases of squint it is particularly necessary to 
cover one eye while its fellow is being refracted. 

Dlfitance of Surgeon from Patient. — Each observer may choose his 
own distance, and mnst be governed accordingly. There is no fixed rule 
of distance, and il will be well for the observer to try differEnl distances 
and then choose for himself. The one meter distance offers two advan- 
tages : it is convenient for the observer in reaching forward to place neu- 
tralising lenses in front of the eye, and in ibe ultimate result it is easy to 
calculate I D. for this distance. 

Reflection from the Mirror.— The rays of light coming from ibe 
round opening in the screen to Ihe plane mirror are retlecled divergently, 
as if they came from Ihe opening In the screen situated just as far back in 
the mirror as they originally started from in front. The nearer the light 
and mirror are brought together the brighter will be the reflected rays. 

How to use the Mirror. — It should be held finnly in t.lw.t\i^NsMA 
before the right eye, so that Ihe sight-Uole \a op^sv\.e'L\ie o\w«'CN«'i-V*^- 

■ 
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'n>« minaocna 'imparted to the aonn ihoald be mr linAed, dwi^ 
liiey nuf be ijuidf or ilo* ; boi ne^er, it any time, iluald ibe nucrar be 
lilKil mote tbiui l«o at ihree mm.., otbeiwue lia liglit win be loel from 
ihc polienl't ejc 

Willi the pslicDI, light, mitror, and obserra ia poslioa u just described, 
and u near ro line u possible, tlie obsenei may fiod ibe patieoi'i eje bj 
redecling ibe light on to bis left hand held betneeu the minor and the 
pMicril'i eye, and, when tbh is done, to drop his hand and have the light 
(MM into the palienl'i eye- 
Retinal lUumirulion. — This is the poition of the retina thai receives 
Ibe ttj» of light (rom the mirror after ihcy have pas^ ihrough the media 
of the eye, 'I*he size and form of this illumination is conlrolled in great 
part by the refrucliuc power of the media. 

Th« Shadow— Thii is the Qonilluminated portion of the retina sur- 
rounding ihc illumination. When the mirror is tilted and the illumination 
It pilud In one tide, darkness precedes and follows it i it is this comtnna- 
tlon of illumination and n on illumination (shadow) that gives the " shadow- 
leil " iU nitine. The contrast between illumination and shadow is most 
marked when the illumination is brightest. 

Whtre to Look and What to Look For.— Through a four, five, 
ur ilx mm. area at the apex of the cornea, which correspontls (o the 
poiilliin and lize of the pupit when the effects of the cycloplegic pass 
away, the observer studies (he character of the retinal illuminBiinn for 
(l) form, (3) HiiCi (3) direction, and (4) rate of movemenL 

Point of Rever>al. — This is tlie myopic far point, the artiticial focus 
of the emergeril rays, the point at which the emergent rays cense to con- 
veigB and commence to diverge, the point eonjugale fo the retina, or the 
point where the erect Image ends and the inverted image begins. 

To Find the Point of Reversal.^In ol«ervirg ihe retinal illumina- 
tion, one of the niosl imporlsnt things to study is the liireclion in which it 
movet, or Vfhethcr it moves at all . For enample ; bating determined at 
una meter didailcc, with a + 2.00 D. lens before the patient's eye, that 
Ihe retinal illumination moves in the same direction in which llie mirror is 
titled, and then substituting a -y a.15 D., and the illumination appears to 
move In the oppotiie direction 1 Ihe observer will know at once that the 
dllference in the slrrnglh of these lenses, -|- z.ii D., would bring ihe 
emergent rays (o n focus on his retina and that no movement of the retina] 
lllumlnaliuii could he made out, and this point, when found, is the point 
of revenal or artilicial far jioint. 

Th0 Priaelpl» o< Retinoscopy. — The point of reversal or focus of 



emergent rays is always negatJTe in hyperopic and emmetropic eyes, 
myopic eyes, liowever, the etuergent rays always focus at some jmint insi 
of infinity, and the observer may, therefore, if he is so disposed, by movj 
his light and mirror closer to or further from the patient's eye, as the case 
may be, find a point where the retinal illumination ceases to move. If Ibis | 
should be at two meters, the patient would have a myopia of 0.50 D.; 
four meters, a myopia of 0.25 D,; if at one meter, a myopia of I.ooD., 

It is well for the beginner lo remember that when using the plan 
the illumination on the patient's face always moves in the same direction ii 
which the mirror is lilted, but not necessarily so in the pupillary area, where ] 
it might move opposite. 1( is in the pupillary area that the retinal illumina- | 
tion is spoken of as moving with or against (opposite to) the n 
the mirror, and the diagnosis is made accordingly. 

The direction, rate, aize, and form of the retinal ilium 



I i 



fore 



ilials lo be noted 
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Direction.— The 
movement of (he mir 
the myopia is less than 1. 00 D. 

The retinal illuminiUion moving oppositi 
always signifies myopia of 

Rate.— The lai^r the retinal illumination (he slot 
and generally, not always, requires a strong lens fo 
smaller the retina! illumination the faster it appeai 
not always, signifies a weak lens for its correction 

Siie What has already been said in refereni 

the siie of the illumination. 

Form.— While a larj 




so 

or myopia, yet astigmatism may be in combination. When the retinal 
illuminDtinn is a band of ligiiC extending across the pupil it signifies astig- 
roatism. Tbe presence of asttgmalisra is known by tlie sttaiglit edge of 
the illumination ; or, in its place, a crescent edge would mean B spheric 
correction. (Fig. 20.) When the illumination appears to move faster in 
one meridian tban the meridian at right angles to il, astigmatiBm will be in 
the meridian of slow movement. 

DIAGNOSIS BY RETINOSCOPY. 

Emmetropia. — The rays of light &om an emmetropic eye proceed 
parallel, and by reflecting the rays oflight into such an eye from a distance 
of one meter, the observer sees a small bright retinal illumination wbich 
moves rapidly in tbe same meridian througb which tbe light is passed. 
By placing ■ -|-i.oo D. lens in front of such an eye all apparent movemeni 
in the pupillary area ceases, showing that the 4 '■"" D. has bent the 
emergent rays and brought them to a focus on the observer's retina. 
This -f- t'^O D. has made this emmetropic eye myopic just one D., so 
that in taking tbe patient thus refracted from tbe dark room to test his 
vision at sii meters, this one D. of artificial myopia must be removed, 
thus proving tbe emmetropic condition. 

Hyperopia. — In hyperopia the same conditions hold (rue as in emme- 
tropia. For example, having placed a -|- 3.00 D, in front of the eye and 
found that Ihe previously slow move:ment with the mirror has ceased, and 
substituting a + 3.25 D. makes il move opposite, it will be known at 
once that the + 3,00 D. was the correcting glass for one meter; or, in 
other words, that the original divergent rays proceeding from the eye were 
bent by the -|- 3 00 O. and brought to a focus on the observer's retina. 
Two D. of (hia + 3.00 D. would have made the eye emmetropic, but the 
additional -\- I.oo D. made the eye myopic just thai amount, and taking 
the patient from tbe dark room this 1.00 D. of artificial myopia must be 
taken from the dork room result, which would leave + z.oo D. as the 
amount of the hyperopia. 

Myopia. — The rays of light from a myopic eye always |jroceed con- 
vergently, and to Ihe observer seated at one meter distance the retinal it- 
luminalion appears to move opposite lo the direction in which the mirror is 
moved 1/ Ihe myopia exceeds one D., and lo move vn'/A the movement of 
the mirror if tbe myopia is /fjs than one diopter. An eye that is myopic 
just one D. has its emergent rays focusing al one meter, and the ob- 
server with his eye at this point does not recognize any apparent movement 
/n Ihe papillary area. 



lample, an eje that is myopic 4.00 D. has its emetgeol rays focus- 
ing al ten inches, and the observer at one meter has the apparent move- 
ment of the retinal illumination moving opposite to the movenienl of Ihe 
mirror. If a ^ 3.00 D. I>e placed in front of this eye, the emergent rays 
then focus at one meler, al which point the observer does not appreciate 
any movement of the relinal illumination. It will thus be seen that the 
eye which is myopic more than l.oo D. retains one D. of ils myopia 
when tested at one meter, and this 1,00 D. must be supplied in taking the 
patient from the dark room to test his distant vision. 

If the observer will remember to always xae a plus lens when the 
retinal illumination moves with the movement of the mirror, and a minus 
lens when it moves opposite, and allow for the one D, of myojiia 
TiiAiH 7voriingat one meler, he will have the following rule to guide him, 
namely : To add a minus 1.00 D. to the dark room result in eveiy 



Dark room 0.00 D. + 0.25 D. + 0.50 D. -f 0.75 D, -(- 1 

add— 1,00 —1.00 —1.00 —1.00 —1 

Result —1.00 —0.75 —0.50 —0.25 — D 

Regular Astigmalism, — ^The presence of this coudilion when looking I 
in the eye before any neutralizing lens has been placed in position, can \ 
determined when a band of light is seen extending across the pupil, or 
when it is possible to note a difference in the rale of movement of the 
retinal illuminations of any two meridians at right angles to each other. 
If the spheric error Is high and [he cylinder a low one, then it will not 
alwajs be possible to recognize the characteristic band of light (astigma- 
tisin) until the approximate neulralixing sphere has been added. 

The axis subUnd/d hy Ihe hand of light ajler Ihe rei/iiisile sphere has 
corrected Ike meridian of taut ametropia, is the axis for the cylinder in the 
presitiption to he given. 

The better way to neulralize cases of astigmatism is to use spheric 
lenses in preference lo cylinders, for hy so doing the difficulty of placing 
cylinders on the exact axis is avoided ; for example, in the following 
formula, -f S. 2.00 + C. l.oo axis 90°, it will be found that a + 3.00 
sphere in ihe dark room will correct the 90° meridian and partly correct 
the 180° meridign. And that a + 4.00 sphere will corre 
Dvercorrecl the 90° meridian, making a difference in the strength of the 
two spheres employed of l.oo D,, whi-ch is the amount of the cylinder 
required. After thus obtaining the result, Ihe observer ma- 
confirm it by placing the spherocylinder combinatioTi . 



Axonomcter. — To find (he exact axis subleoded by (he band of light 
while studying the retinal it hi mi nation when the meridian of least ame- 
ttopia has been corrected, the writer has su^ested a small instrument 
called an axonomeler. (Fig, 21.) It consists of a black metal disc with 
a milled edge, i^ mm. in thickness, of the diameter of the ordinary trial- 
lens, and mounted in a cell of the trial-set. It has a central round open- 
ing 12 mm. in diameter — the diameter of the average comen at its base. 
Two heavy white lines, one on each side, pass from the circumference 
across the central opening, bisecting tbe disc. The axonometer is turned 
in the triai-frame until the two heavy while lines coincide with the band 
of light, and the degree mark on the trial-frame to which the while line 
points is the axis for the cylinder. 










Irregular Astigmal 

lens, generally in the former, making it difficult in any instan 
the refraction, as the rellex is more or less obscured by areas < 
so that to study the condition the observer may ha\'e la chanj 
ing distance toward or from the eye. The kinetoscopc picture ob- 
tained by moving (he mirror so as to make (he Sight describe a circle 
around the pupillary edge of the iris is quite diagnostic of the corneal con- 
dition. Whatever result is obtained, the observer must take care (o refract 
in the area of the cornea that will correspond 10 the small pupil when the 
effects of the cycloplegic pass away. It is best in these cases to retain the 
correction found as a guide in a poalcyctoplegic manifest refraction. 
Irregular Lenticular Astigmatism. — This is often more uniform 
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than the corneal Tariely. and is cliaraclcriied by faint strife in the lens 
pointing in toward the center from the periphery. When very faint these 
strife are line, and ocly seen when the point of reversal is approached. If 
the striie are prominent, Ihcy are oflen seen by the ophthalmoscope even 
before (he use of (he cycloplegic. 

Scissors Movement. — ^Cases in which this movement is seen are not 
unusual, and ore recognized by the presence of two parallel hands of light 
with B dark interspace ; the axes of these bands are generally horizontal or 
inclined a few degrees therefrom. By tilling the mirror in the vertical 
meridian these bands are seen to approach each other, like the opening 
and closing of the scissors blades, and hence the name. In neutralizing a 
case of this kind the observer must look carefully between the bands for 
the central illumination, and to a grea.t extent ignore the hands. 

Conic Coraea. — In this condition the observer is impressed at once 
with the bright, round, central illumination that moves opposite lo the 
movement of the mirror, the peripheral movement being with the mirror, 
unless percliance the margin he myopic also, but of less degree. Tlie best 
way to refract a case of this kind is lo follow the suggestion given for re- 
fracting coses of irregular astigmatism. 

Spheric Aberration.— There are two forms of this condition, positive 
and negative. In the positive form the peripheral (at the edge of the irisj 
refraction is stronger than the central, and in the negative tlic peripheral is 
weaker than Ihe cenlrdl ; that is to say, in the positive form, when the neu- 
tralizing tens has reduced the retinal illumination in size and increased its 
rale of movement, and the point of reversal for the center of the pupil is 
close ID one meter, the peripheral illumination grows broader and has a 
tendency to, and often will, crowd in upon the center, giving the idea of 
overcorrection, the refraction in the peripliery moving opposite. The ob- 
server must be on his guard for this condition. The negative form is just 
the opposite of the positive, and has tlie central illumination neutralized 
and the peripheral still moving with Itie movement of the mirror- This is 
the condition seen in conic cornea. 



TEST-CARDS. 

ll has been discovered that the smallest retinal i 
perceived at the macula corresponds to a visual angli 

edges of the object through llie nodal point. YoWoviioftWvi^™ 




types hale been constructed in such a. manner that every Idler is so made 
llial when at its proper distance it subtends au angle o[ 5'. 

To find the exact size of letters at dilTerent distances which subtend 
an angle of 5', we mulliply the 
distance expressed in niilli- 
tnelers by the tangent of tlie 
angle of 5' (.001454), and the 
result will be the correct size of 
Ibe tellers, both lerlically and 
horizontally, expressed iti milli- 

Snellen's letters are eon- 
structed in such a manner that 
each part is separated from the 
other pans by on interval equal 
to not less than the arc subcend- 
ing 1' at the nodal point. The 
ordinary caids in use give a 
series of letters which should 
be seen by the emmetropic eye 
at distances varying from 3 ti 
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iially also noted opposite 
each line of letters. Physiologi- 
cally, the ordinary construction 
of black letters on a white 
baciiground is wrong. While 
surfaces reHect all the larger 
pari of the light thrown upon 



then 



positively s 



lions should be the i' 
black and unstiniulate 
testing the eyes undci 



relatively latg 

retina, leaving, as it were, small 
portions of n on stimulated jurts, 
corresponding lo Ihe black 
letters lo lie dislinguislied. 
The positively stimuialed por- 
-!, and (Le enormously larger part should be 
laving much ocular labor and weariness. In 
mydriatic, and in atublyopic, strained, and 
fouud llial test cards with black background 




lod while lellers (Fig. 12) are far more sitisfaeloiy than Ihe ordinary 

It is nrell to have two series of lette-rs, to avoid doubl from the patient 
[earning the letters of a single card. 

The mode of procedure io determining the acuity of TiEJon with (est- 
types is as follows : The patient is placed wilb his liack to Ihe light in 
front of the test-cards, which must be hung at a distance of five or six 
meters and be well illuminated by artiRctol light from a reflector, aboul 
two feet away and to the side. In using the cards with the dark back- 
ground, thf card muil be iniUntd at suck an angle that the patient sees no 
disagreeable rejection from its surface. We then cover the eye not under 
eiaminalion, and ask ihe palienl to read Ihe lowesl line possible. If seated 
at six nacten' distance he read the line marked sii meters, bis visual 
acuity is eipreiued by the fraction | ; if he read Ihe line marked four 
meters, he has remarkable acuteness al vision, and we express it by the 
fraction | ; if he is amblyopic or ametropic he will not be able to read the 
six meter letters, and may possibly read only the line marked 15 meters, 
when his visual acuity is expressed by the fraction ;';. Some surgeons 
prefer to use feet instead of meters in their estimations, and seat their 
patients at aboul 20 feet from the card, and express the visual acuity by 
using 30 for the numeialor and the foot-number of tbe card seen as Ihe 
denominator. It sometimes happens Chat the patient is not a)>le to read 
any leller on the card at six meters' distance ; in such a case we have hiili 
gradaally approach tbe card, or bring the card toward him, until the tcf) 
letter is distinguished. This dislance is noted and serves as Ihe numerator 
in ihe fraction of visual acuity. 

In illiletales it is besi to use a regular illiterate Card, consisting of libM 
shaped like the plain capilal letter E- l^e palieni is asked to lell whid> 
way Ihe prongs of ihe £ point, upward, downward, Io Ihe tight, or to the 
left. These cards are constructed on Ihe Snellen principle. For foreigners 
special-cards have been conslrucled. The German and Hebrew letters are 
often of value in hospital work. 

Near Type.— The tcsl-cards usually employed Io eslimale the accom- 
modation are after the model of Jaeger, and are merely printer's types of 
various sizes. These cards have die advantage of closely resembling Ibe 
work ordinarily done by the eye in reading, but have tbe disadvantage that 
they are not arranged on any scienlilic plan. It is possibly better to use 
cards in which each word is composed of srvetnl tellers constructed 
slricl conformity with Ihe Snellen basis of letter- formalio 
represents a card of liiis description. On accouw. o^ 'ftie 
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the ordinary appearance of readh 
card, and it is in the card fur di 
white lellers. 

In most cards there is a purposive 
C O D, H M N, 




:r ptinling books and papers with white letters ofi black bactcgroQod , 



ly that » 



■hich J 



of confusion -letters such as 
of value in recognition of astig- 
matism. The mode of proced- 
ure with the near type is to Hnd 
the furthest and nearest point at 
which the smallest reci^nizHble 
type is legible. In presbyopts 



lens of a strength varying for the 
age of the putienl. Each eye 
should be examined separately. 

The light-aenae may be ap- 
proximately estimated by the de- 
gree of illumination necessary to 
make the letlerE on the test-card 
legible. In the same manner we 
can roughly measure ihe dlfler- 
ence in acuity of vision under 
different degrees of illumination. 
For exact measurements of the 

called a photomcler. One of 
the best instruments of this class 
is that designed by Dr. Henry, of 
Leicester, England. The instru- 
ment consists of an oblong box, 
open a( die anlerior end, through 
wliich the patient looks ; to the 
margin of tbis opening a hood is 
affixed, which is drawn over Ihe patient's head during the exaroinalion, 
in order to exclude any external light from the candle. At the pos- 
terior end is an aperture, opposite which are nine discs of 15-onnee 
standard opal glass, so arranged that one by one they can be swung 
back. Behind that, on a liar, distant >;J of a meter from the box, is a 
standard candle in a spring holder, keeping the flame at a constant level 
behind Ibis is a shade to prevent flickering. The phi 
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Stand. The patient is kept in the dark, for dvt minutes in order that Me i 
retina may become adapted to the dark. The e)'e not under e:tamination 
is closed with a ligbt bandage. The patienl looks into the inslrument, | 
and the opal discs are removed, one by one, uotil Ihe [lalieiit detects 
light. If he detects any light from (be candle-flame Ihrougb live of the ' 
opaque discs his light-acnse is recorded as five, etc. 



TEST- LENSES. 

The case of test-lenses should contain a set of -f spheric lenses and — 1 
spheric lenses in pairs from 0.12 P. to ao D. ; a set of + cylinders and 
— cylinders from o. 12 to at least 6 D , ard a set of prisms from 0,5 degreei 1 
to a( least 20 degrees ; several plain colored glasses, opaque glasses, blanks, 
stenopaic discs, etc., and a Irial-rrame. Figure 24 shows ao elegant, com- 
plete, and convenient case of lest-lens, 

Trial-framea for test-lenses are of several varieties. The most com- 
mon form (Fig, 25) consists of an arrangement whereby the nose-piece 
may be rapidly adjusted by means of a screw, so as to make the frame 
conform lo any height or depth of tbe bridge of tiie patient's nose. A 
vertical and horizoulal adjustment by a rack-and-pinion movement on the 
nose-piece enables us to quickly and perfectly adjust the frame to any 
peculiarity of the patient's face. A millimetric scale with a pointer moved 
by a double rack-and- pinion device gives the distance between the pu[nl5 
at a glance. The lens-holder consists of two hollow grooves, with a 
in each eye-piece to permit rotation of cylindric lenses with handles, 
tbe outside of each eye-piece are hooks for adjusting an additional lens 
blinder. Tbe markings on the eye-pieces begin at zero at the nasal side, 
and run to the temporal side to tSo". In the frame under examins 
tbe marking begins at $" and runs past lSo° to 15° ; on the left side it 
begins at 165' and tuns to 165°: o" """i lSo° are, of course, interchang- 
able. The axis at wliich the cylinder is inclined is found by comparing 
the axis marked on the test-cylinder with the coinciding number on 
(rial-frame. However, as the trial-frame is not often perfectly adjusted, 
it is well for the surgeon to learn to estimate the angle, particularly in the 
vertical and horizontal meridians, witb his eye. In placing strong le 
in the trial-frame it is well to have the convex surface of convex le 
turned away from the eye, and the concave surfaces of concave le 
turned toward Ihe eye. In all caaes the lenses should be placed oi ' 



Practical Procedure with the Test-Lenses. — Hasing been assured 
tbal aU Ihe accommodation is saspended, we seat the palienl to the right 
of the table containing the lest-lenses, and cominence the examination willi 




the application of ihe lenses. Continual practice will give us a good idea 
what lens lo start with, by noting the amount of interference with vision. 
If tlic patient is able to recognize only the largest letters on the card, he is 
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First using a low power -|- spheric lens (o, 25), we inquire if the confused 
lellere are improved by it ; if the paticql answers yes, we try a correspond- 
ing Etrength astigmatic lens starting at axis 90°, and inquire if the vision 
is slill belter ; we then rotate the cylinder in the frame, finding the mis at 
which the letters are seen best. If the patient prefers the cylinder to the 
spheric lens, we put on (he cylinder at the axis preferred and determine 
the line read witli this correction. A low power + spheric lens 
(0.25) is held in front of the eje which is already correcled by a 
cylinder, and we inquire if the vision is improved, and also whether a 
correspondingly low + cylinder slilL further improves the vision ; if the 
spheric lens is preferred to the cylinder, it is put in the trial -frame, back of the 
cylinder lirsl a]jp!icd, and the same mode of procedure further pursued, 
testing with a low spheric lens and then a low cylinder until the vision can 
no longer be improved. The result is then noted and the examination of 
the other eye commenced in the same manner. 

If, however, neither a + spheric nor a -f- cylinder lens improves llie 
vision, a — spheric and a — cylinder are used in the preceding manner. 
It bometiines happens that a -f- cylinder is accepted, but furllier improve- 
ment can not be obtained by an advance in the strength of a cylinder, or 
by the addition of a -|- spheric tens ; in such case we immediately resort 
to a — spheric lens or a — cylinder, placed at an asis at right angles to 
the position at which the + cylinder was preferred. 

To know exactly in what manner to use the test-lenses can only be 
obtained by long experience ; a few other practical points will be given in 
the discnssion of the various forms oi ametropia. 

Other Methods oF Determining Refraction of the Eye.— In 
this discussion the many other ingenious methods devised will be left 
to the immeroua texl-bnoks on ophthalmology. Kor practical purposes, 
it is only necessary to describe the ordinary and universally used subjec- 
tive method with test-cards and test-lenses; and the objective methods of 
importance: namely, refraction with the retinoscope. with the ophlhah 
scope, and the estimation of corneal astigmatism by the opblbalmomele 



PRESCRIBING AND TESTING GLASSES. 

Mode of Prescribing Lenses, — The right eye is either designated 

ay R, or O, D. (oru/nj t/tx/fr), and the left eye. by L. or O. S. {ocu/us 

liniiltr. The convex spheric lenses are designated + S. or Spli., and the 

niijus convex s^eric lenses — S. or fjph. A convex cylindric gli 
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PRESCRIBING AND TESTING GLASSES. 6l 

designated -[- C. or -|- Cyl., and a concave cylindric glass, — C. or — 
Cyl. The combination sign 3 ^^^ ^^^ diopter (D.) are superfluous, as 
they are understood. Ax. stands for axis. The degree mark is not neces- 
sary in ordering cylinders. To illustrate the various forms of prescriptions, 
examples of each are given. 

Simple Hyperopia : 

Simple Myopia : 

Simple Myopic Astigmatism : 

Simple Hyperopic Astigmatism : 

,^,+ ^. /.(SO ^. /so 



Compound Hyperopic Astigmatism : 

^.+-^ /.OO +^. /.M a<z^. ^0 

Compound Myopic Astigmatism : 

^.—^. /,00 —^. /,2<S aa:. /So 

Mixed Astigmatism : 

^,+-^ / 00 —^, /.(SO ^. /So 
S^.—^. /.OO + ^. /.^S a<r. fO 

In ordering a plane glass in cases in which one eye is blind or emme- 
tropic, we use the K-trva piano. 





'. /.M 

Opaque glasses, tinted glasses, etc., should be MV] t.x^<atLvck!^^ *\^ 
English OB the prescription. 



62 EXAMINATION AND REFRACTION OF THE EYE. 

Every prescription should state whether the glasses are for constant use, 
or for near or distant use only. Trade terms are convenient to indicate 
the style of glasses ordered ; as, for instance, 796^ means 14-k. gold, 
rimless spectacles. However, it is possibly better to write the full direc- 
tions out. 

Bifocal glasses are indicated by the peculiar double form of prescription, 
and the word bifocal. A complete bifocal prescription, which may be 
taken as a model form of prescription , is as follows : 



Adam Smith, f/L.t>., 

5000 Chestnut St., Philadelphia. 







a. 



3!., +-^ O.^S +^. 0.26 a<z:.^0 



^.A^.8.00 an^^^.-)^ 




^ neai. 




fi^caA ^ '/J^-4. aam, i^m^^ 6Aec/acu<i^. 





Finding the Center of Lenses. — Expert opticians will endeavor to 
make the geometric and. optic centers of lenses coincide, unless it is 
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n prismatic eFTect. To Rnd Ihe optic 
«, several inches long al riglit angli 
o each other, in the shape of a 4- sign, through llie lens held a few inches 
above. We rotate the lens until both the vertical and hori; 
appear continuous when viewed through the lens, and when ■ 
yond the lens. Then the point on lh« lens just opposite to the center 
where the Ino lines cruss is the optic center of the lens, and should be 
marked in ink. It is necessarj' to kno'w (he optic center of a lens, Id see 
if it corresponds lo the center of the pupil when the glosnes are in position 
on the face, and (□ properly apply a neutralizing cylinder. 

Neutralization of Lcnaes. — The lens is held a few inches in front of 
the eye, and some object, such as the vertical and horizontal lines of a 
window-frame or the test-letters, is viewed through it. The lens is then 
moved lo the right, and if it is convex the object will move lo the left; if 
it is concave the object will move with the lens to the right. Having 
determined what sort of a spheric lens we have under examination we 
proceed to neutralize it by holding successively a concave lens if convex, 
or a convex lens if concave, until no movement of the object is perceived 
through the lens; therefore, to find the strength of a spheric lens it 
is only necessary lo combine it with successive lenses of the opposite sign 
until one is found which neutralizes the apparent movement of olijects seea 
through the lens under examination. The more rapid the apparent movC' 
ment, the higher the power of the lens required lo neutralize. 

Cylindric lenses only show movement in the direction opposite to their 
axes; the movemuni is against in convex cylinders and with in concave 
cylinders. To (ind the axis, an object presenting a straight line, such ai 
the vertical line of the window-sash or the edge of a frame, is viewed 
through the lens. As the lens is rotated about the visual axis the portion 
of the vertical line seen through the lens will appear to he oblique, as 
compared lo that seen above and below (he tens. (Fig. 26.) This oblique 
displacement takes place iu a direction contrary to the rolary motion given 
a convex lens, and in the same direction as (he rolary motion given a con- 
cave lens. To ascertain (he position of the axis of a cylinder it is slowly 
rotated until the line seen through it appears continuous above and below. 
(Fig. 37.) If motion from side lo side produces apparent motion of the 
object, this line is the axis of the cylinder, and if no motion results, the 
line is at right angles to the axis of the cylinder. The axis being deter- 
mined, the cylinder is neutralized by successive cylinders of op{)osite cur- 
vature applied in the same axis. 

Sphero-cylindric lenses are neutralii-ed the same via'^ as V-wq t:^\v 
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with their axes perpendicular to eoch other. Having neolraJiied the 
1 one meridian, we note the result and neutraliEC the move- 
n the other taeridian. 




Ptaacomelers are inslrumenls designed to rapidly discover the strength 
of lens under examinBtion ; figure jS represents a common form. It is 
opemted by pressing the surface oE a spheric \r.ai M\uately against three 
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PBESCRCBING AND TESTING GLASSES. 

Steel pins, tlic central one of which is moTsble. When the central one 1) 
depressed until all three points touch tlie glass, the curvature of the tens it. 
indiciKed on a. dial. 

Mode of PieBCTibin^ Prisms. — "When it is found necessaiy to [»«• 
scribe prisms, we may distribute the full prismatic strength between the two' 
eyea, or order it all in one eye ; as, for instance, if we desire to order 
greea base out, or live degrees base in, we can put the prism in cither 
we may distribute it2J^ degrees base oul — or base in, as the case may be — in 
each eye ; or two degrees base out or liase in in one eye and three degrees 
base out or base in in the other eye. In testing for vertical deviation we 
always record which eye has been tested ; as, for instance, our record reads 
live degrees base op, left If we desire to prescribe this prism entire, we 
insert it in Ihe left lens ; if, however, we desire to divide it, we order 2^ 
degrees base up in the left lens, and z^ degrees base down in the right lens. 
If we had ordered 2^ degrees base up ■□ both lenses, one prism would have. 
simply neutralized the other, and we would have had no correction 
vertical deviation. 

B. D. is a symbol for base down; li. U., for base up; 1), I., fi 
in; B. O., for base oul ; R. sunds for right, and L., for left. 

The following is a form of prescription fur a simple prism : 

The following is the usual mode of combining a pri^ni wilh the le 

^. . + -3^'. /. £'<?+ ^. O. SS a^. fO 

(M^>^jimm / <£. ^.. S^. («'. '., base down, left);^ 
a^^um 2° ^. ^.. ^ -*s»ySf ('■ t; 2° bast; out | 
in each eye). 

DecentcTing spheric lenses produces a prismatic elfect identical wilh 
the lens of Ihe same strength combined with a prism. (Figs. 29 and 30.) 
The stronger the lens, the less dccentering it requires to produce prismnlic 
effect, and in cases in which it is desired lo order a strong lens with a weak 
prism deccntering is ol greal value. 

Rule. — To find the eiacl amount of decenteriog lo ptoAMtt t. ^«™wiit 
effect, we divide llie number of cenlrada re(\mred Xj'J v^ic a.xin\s^JA "A *«■ 
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EXAMINATION A 

iters. The quotient is the necessary decenlratiou 
. For example, to produce a prismatic effect of two centrads by 
means of a spheric lens of four diopters, it is necessary to deceiiler the lens 

Neutralization of Priaitia.— T'be &pex of a prism may be delermioed 
by looking (lirougli it at fine lines crossed at right angles, or at the bordi 
of a card. Holding the prism so that lis edge just 
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the point of intersection, we rotate the prism until (he other line appears 
IS through the prism and beyond it. The point of intersection in 
:ase marks the true apex of the prism. The strength of the prism 
n ascertained by the prism with its apex pointing in the opposite 
on thai will neutralize the prismatic effect of displacement when look- 
a distant object, such as the side of a picture-frame or a door-jamb. 



SPECTACLES AND EYE-GLASSES. 
The fitting of spectacles and eye-glasses is a most necessu^ 
adjunct to the art of ojihthalmology. Spectacles should always have stoul 
lempte- pieces, to maintain their shape and stay in proper position by their 
weight. To prevent jarring while walking or tunning, the side-pieces 
should tit closely against the face and temples; in fact, it is preferable 
tbal they should exert sulficlent pressure to slightly groove the skin. By 
this means a definite and fixed support is given. Fourteen -karat gold is 
to be preferred, and stout steel should be ihc second preference. Although 
silver does not rust, it can not be made of suHicient rigidity. Delicate 
wires, either of gold or steel, should not be accepted, as they can ouly 
niaintain their position by uncomrorlable pressure behind the ears and on 
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spectacles are preferable to eye-glaases whenever there is astig- 
matism, or when Ihe nose is not properly shaped for the ready adjuslmen 
of eye-glasses. Hooks are to be preferred to straight temple -pieces whei 
the glasses are to be constantly worn. Reading glasses are more con 
venient with sUaight side-pieces, particulatly in women, on account o 
the abundance of hair about tlie temples. 

For coDstanl use lenses should be slightly inclined at a compromisi 
angle between the straight position and the inclination preferred for j 
reading glass. Of course, the occupation of the patient must be taken inti 
consideration in adjusting the glass. 

In higb defects the glasses should be tilted closely to the eyes and, if I 
necessary, the lushes should be trimmed at short inlervs 

Glasses should be worn constantly in high defects, in astigmatism, j 
and in all cases in which there are asthcnopic or reflex symplon 

Bifocal glasses are particularly valuable for a presbyope, or a high ' 
myope who is compelled to use a different glass for reading and for dis- 
tance. The improved form, with a reduced curved segment cemented on 
the distance glass, is far more satisfactory than the old straight Franklin 
bifocals. The lower segment should be small, and the upper edge more 
curved than the lower. If the occupation of the patient subjects liim to 
high degrees of heal or steam, the lower segment should be ir 
groove in the bottom of the distance glass instead of being cr 
Although it takes the patienU some little lime to become accustomed li 
bifocal glasses, tliey ultimately give far greater satisfai 
convenient than two different pairs of separate glasses. 

Before dischai^ing the patient, the adjustment of the glasses should be 
carefully examined and the correctness of the lenses verified by neutraliin- 
lion. The good effects of many a carefu 1 diagnosis of refracQon are mined 
by maladjusted and decentered glasses. 

Tinted glasses of any kind should never be ordered for ( 
but only temporarily prescribed in inflainmatory conditions, during mydri- 
asis, at the seashore, etc. The habit of wearing tinted glasses once 
fonned is dillicult to overcome. Most cases of photophobia are due to 
uncorrected or improperly corrected ametropia. It is a well-known faci 
that tinted glasses are most used in countries in which the importance of 
eye-strain in compnralively low defects is unrecognized. 
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MYDRIATICS AND CYCLOPLEGICS. 

Definition.— A mydriatic is an agent whicli produces dilatation of the 
pupil. A cycloplegic ia an agent which produces paralysis of the ciliary 
muscle of til e eye. In ophthalmology these Iwo terms are usually con- 
sidered inlerchaageable, as [he ordinary drugs possessing the power of pro- 
ducing mydriasis, also produce in a more or less degree cycloplegia. 

The mydriatics which have heen used in the examination of the refrac- 
tion of the eye are atropin. belladonna, homatropin, cocain, hyoscyamin, 
daboisin, datutin, and sco]X)lamin. Atropin, homnlropin, and cocain are 
(he drugs usually employed, and are the ones to be recommended, as they 
have been extensively used and their action and dangers are far beller 
understood than those of the newer substances. 

Physiology. — Atropin and homatropin produce mydiiasis by paralyz- 
ing the sphincter of the pupil and stimulatir^ the dilator at the same lime. 
Cocain affecls the dilator of the pupil chiefly, stimulating it. Atropin 
paralyies the ciliary muscle completely, and leaves Ihe eye adjusted only 
for the far point. Homatropin paralyzes it less completely, but sufficiently 
for the purposes of refraction, when administered in the manner indicated. 
Cocain has a very slight paralytic action on the ciliary muscle. As usually 
administered, the effect of atropin lasts from ten days to two weeks; of 
homatropin, from one to two days ; of cocain, only a few hours. 

Indications in Refraction. — In all first refracliojis of tht lyi of ptr- 
i»»j under firty-f,-Je or fifty years of .'ge, in -whom then is «o suspicion of 
glaucoma. No absolute diagnosis of the liner grades of astigmatism can 
be made without a mydriatic in a person possessing any power of accom- 

Dangers. — These drugs may prec ipitale an attack of glaucoma in the eye 
of a person jiost middle life, or in whom there is already a tendency to in- 
cteased inlraoculnr tension. Mydriatics may also cause general loxic symp- 
toms in susceptible patients. The general symptoms are tickling and dryness 
in the throat, vomiliiig, diarrhea, redness of the face, and :]uick and irreg- 
ular pulse ; even fatal cases have been recorded. If there is any history 
of idiosyncrasy, the patient should always be instructed to press Ihe finger 
agunsl the lacrimal sac for ten minutes after using the drops. This dan- 
ger may also be averted by using minute or divided drops of the solution. 
Congestion of Ihe conjunctiva is often a temporary result of the instilla- 
lion ofa mydriatic. The systemic effects of a mydriatic may be 
iiiiJi a full iluse of paregoric. 






Adminiatration. — The meal used and ihe most eReclive or thi 
of drugs is the sulphate of atropiti. A solution of one grain to two driinu< 
is ordinarily prescribed ; one drop of this strength solution is placed in 
each eye three times daily for two days prior lo the examii 
additional drop is generally applied at the office of the oculist before 
beginning the examinalion. For the reason of its prompt action and the 
short duration of its effect, the hydrobromale of liomatiopin oHers a very 
efficient aod necessary substitute for atropin in office practice. It is, 
however, a much more expensive drug than the sulphate of atropin. TEu-^ 
best solution is a mixture of two-thirds bydrobromate of homatropin, tea.' 
grains to the ounce, and one-third bydroc ill orate of cocain, ten grains to 
the oance, A drop of the mixed solution is instilled in each eye eyerf 
ten minutes for an hour preceding examination. If it is necessary lo have 
repealed examinations of Ihe eye or to have prolonged mydriasis, atropin 
should be iovariably used. Cocain is usefal to dilate the pupil to facilitate 
ophthalmoscopic or rclinoscopic examination, but is valueless as a cyclo- 
plegic- The four per cent, solution is generally used. Sufficient dilatatiorl 
is usually obtained in from lifteen to tiiirty minutes. 

Hyoscyamin, duboisin, daturln, and scopolamin are little used, nod 
investLgalion has not yet definitely established reason uliy they should be 
preferred lo the older drugs. 
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AMETROPIA. 

HYPEROPIA.* 

Synonym. — Hypennctropia, or far sightedness. 

Definition. — A condition of Ihe refraction of the eye in which, when 1 
the accommodation is at rest, the focus of parallel rays of light transmitted ■I 
through the eye is beyond the retina. 

Causes.^Hypcropia may be due to a lessening of the convexity of tht^ 
refracting surfaces of the eye {hyperopia of curvaturi), change in Ihe I 
index of refraction of the dioptric media, or absence of Ihe crystallin< 
(aphakia'). It is, however, most commonly due to a shortening of ihft J 
anteroposterior axis of the eyeball {axiiil hyperopia). 

Hyperopia maybe loolied upon as arrested development. Animals are, 






as a rule, highly hyperopia ; and savages are, as s lule, more or less so. 
Cliildren are usuaily hyperopic, and become emmetropic or even myopic 
while growing to mnlutity. Properly speaking, hyperopia is a failure of 
the modern eye to properly adapt itself for lis uses in modem civiliialion. 
Hyperopia is often hereditary. 

The results of hyperopia on the ciliary muBcle are quite noticeable. 
Excessive contraction produces abnormal development, particularly of the 
circular fibers, which become greatly in eicess of the radial libers. The 
Taction may lead to tonic spasm, which is very difficult to 
renders refraction without thorough mydriasis i 




Disadvantages. — Parallel rays of light do not focus on the retina, but 
form circles of diffusion and hence a blurred image. Divergent rays im- 
pinging on the cornea forai still larger circles of diffusion on the retina. 
The only rays that can focus exactly on the retina and give a dislincl 

The eye contains a mechanism for overcoming its hyperopic defect. In 
order to render the rays more conrei^ect, the anterior surface of Che lens 
is made more convex by the continuous contraction of the ciliary muscle. 
In this way hyperopia, up to a certain point, varying with each individual, 
is involuntarily corrected. However, we can readily reaiiie the result of 
a constant strain on the ciliary muscle. Nervous energy is consumed and 
the nervous equilibrium is disturbed, with the result not only of annoying 
local symptoms of pain, filigue. and congestion, but more remote reHeies, 
such as headaches, gastrointestinal disturbances, uid many general neurotic 
disorders. As the correcting effort of the ciliary muscle is involuntary, the 
resultant annoying symptoms of eye-slrain can only be relieved by atrophy 
or paralysis of the muscle, or corrcclioa of the defect which Dccessilales 
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Variolles.— Manifest, which \s measured by the strongest aphoi 
lens which, withoat mydriasis, gives the greatest acuity oftision. Latent I 
hyperopia is that purt of the total error which can only be disc 
■njAlasis, as it is M all limes itiasked by the nccommodatii 
^Ititltei and more vigorous the subject, the greater the amount of latent . 
t^lfUKupia. Il is on account of the ever-present latent hyperopia in the 
vjm of persons younger than iiny years, that it is necessary to absolutely 
pnialyie the ciliary muscle in order to measure the full degree of hyper- . 
opis. 

SymptomB. — The objective symptoms are inconsiderable. The leading 
subjective symptoms are caused by the strain upon the accommodation, 
and may be grouped under the heading " Bccotnmod alive asthenopia." 
The patient will complain of inability (o perform continuous near work : 
the letters and words are indistinct and seem to run together. Headaches 
and pa'ms about the eyes are present. There is increased lactimation and , 
tendency to chronic congestion of the conjunctiva. The local reflex symp- ( 
toms may range from a slight palpebral conjunctivitis to intense blepharitis ] 
and even granular lids. The remote systemic reflexes, sach as headaches, 
naasea, indigestion, general neurotic disturbances, etc., are too numerous 
to be discussed here. 

The distant vision is usually good, as the ciliary muscle is capahle of ] 
overcoming a moderate defect. Hyperopia of a high degree or compli- 
cated with astigmatism markedly diminishes vision. 

There is an intimate connection between convergent strabiamus 
and hyperopia. Very often, if a child is hyperoptc to some extent, and 
unequally in the two eyes, to avoid the discomfort of a blurred or double 
image, one eye is turned in and becotnes amblyopic. It has been esti- 
mated that over three-fourths of the cases of convergent strabismus are 
caused by hyperopia. We therefore see how very necessary it is 10 care- 
fully examine the refraction of an eye beginning to converge in a child. 

Hyperopia increases with age. on account of the lessening of the refractive 
power of the lens caused by a change in i«s substance. At the age of eighty, 
this lessened refractive power is quite apparent. 

Diagnosis can with certainty be made only by the i;se of a mydriatic. 
The most important point in the diagnosis is the acceptance of a convex ' 
lens, and we usually estimate the full degree of hyperopia by the strongest 
convex lens which gives the eye under complete mydriasis the best vision 
with the test-cards at six meters. 

In the higher degrees of hyperopia the patient has to choose b«V«c;r:xv«. 
small, more or less distinct and a larger WuTted iTOas,e. K=. a. xii 




choice is Ihe Utter evil, anti to this end he will bold his book or inslniment 
very close to his eye, simulating the action of b myope. In addition, the 
high hyperope complains of inability (o sec distinct objects, wliich mokes 
another point of confusion with myopia. 

In casual examination of hyperopia vith ciliary spasm, a. weak coDCmve 
glass may be accepted with relief. However, all coDfusLOti with myopia 

I may be avoided by IhoTough mydriasis. 

besides the lest-lenses, hyperopia is diagnosed and the degree estimated 
by the □phtbalmoscope and the rellnoscope in the manner described in the 
sections relating to these instruments. 

The treatment of hyperopia consists in prescribing correcting Icdecs. 
Having estimated the degree of defect, several points must be taken into 

I consideration in prescribing glasses. It is taken for granted that the patient 

has been thoroughly under a mydriatic during the preliminary tests. When 

I he comes back to our office for a prescription, il very often happens thai we 

find at the natural examination that a hypcrope of a slight degree will not 
accept any of his correction, either for reading or for distance. In such 
ease, if anisometropia is not present and if the patient has complained of 
no asthenopic symptom and is apparently vigorous, we do not prescribe a 

, glass, Ut tell him of his defect, and warn him of the ultimHte results of 

eyc-itrain, and urge him to come back at the first sign of trouble. It more 

I often happens that a certain proportion, or even a full correction, is accepted 

for reading, but all correction is rejected for distance ; in such case we 

I only prescribe a reading glass. 

Prescription of gUsses in hyperopia is a most important subject. 
No definite and dogmatic conclusions or rules are applicable in every case. 

' We must study each case separately and be influenced by the degree of 

' defect, the muscle -balance, the age of Ihe patient, the constitutional condi- 

tion, the asthenopic symptoms, and the occupation or habits of the patient. 

I It is very often necessary in young people with strong accommodation lo 

make considerable deduction from the full correction in order to obtain 
sufficient distant vision. Young and vigorous adults who have never worn 
glasses will not accept their full correction. In such cases we must 

I be governed by our judgment. As a general rule, we try lo prescribe 

L tbe highest convex gloss which allows sufficient distant vision ; such 

I 



glass is usually readily accepted for near work. If the patient is engaged 
in continual near work and complains of marked asibenopic symptoi 
order, for near vision, a large share of the full correction, and consider it 
advisable to blur slightly tbe distsn 
pxllent that such glaiscs will not l>e 
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will gradaally become accustomed to th«tn, and that the g!as 
ordered to improve tbe distant vision, and may diminish it at lirst, but thai ' 
the point in consideration is to effect easy near vision, and thus avo 
slrajn ind its distressing consequences. 

In cases of very high defect with coormous accommodative pi 
weak glass is at first ordered, and the glasses are strengthened a 
intervals until the full correction is approximated. It is surprising 
the rapidity with which the eye will accommodate itself to what 
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eiophoria. we 



The ideal hypetopic muscle- 
o degrees of esophoria. Casei 



Tbe muBcle'balance n 

In cases o( orthophoria or ' 
hyperopia to force the interni Into actjot 
tialance in most ofHce pHtients is about t' 
of higher esoplioria need a strong correct! 

In presbyopia and in other cases in which a mydrii 
we endeavor to order the full strength of the 
contraindicated by the muscle balance. 

A final point is the inSueace of avocation. We readily see (hat 
the musician and artist, to obtain the best acuity and accommodation at 
(heir working distances, will require a different correction from thai of the 
copyist and engraver. 

MYOPIA. 

Synonyme. — Ncar-sighledness, short-sightedness, brachymetropia. 

DcSnitioD A condition of the eye in which parallel rays of light are 

l>raught to a focus in an eye nt rest in front of the retina. It is most often 
dependent on tbe lengthening of the ai ial diameter of llie eye. 

Axial Lengthening in Myopia : 






.raf^/A cf htffpk Eji. 



24.19 
24,56 

26. 6z 




L 



74 

broad-faced people. The Geiraan is the typical myopic face, and as con- 
firmative evidencCj it i^ atnoQg the educated people of this race that we find 
llie greatesl proportion of myopia. This circumstance, however, may be 
due lo the fact that small degrees of myopia are neglected in the children 
of the European countries, atid the disease is allowed to progress until 
attention is called lo it hy the marked diminution of visual acuity. 

Devitalizatiou and weakened resistance of (he ocular tissues are predis- 
posing causes. The early necessity for increased convei^ence and accom- 
modation by Che precocious application of the eyes lo continuous near 
work produces a hyperemia of the ocular tissues, which if of low resisting 
power are stretched, and the eye gradually becomes lengthened, and, as a 
result, myopic. Myopia is often seen in persons of intellectual pursuits 
requiring excessive near work, such as stadenti, artists, engravers, etc. 
However, in the congenital and hereditary types, the patients may be of 
the most ignorant classes of mere manual laborers. Myopia rarely results 
from an increased refractive power of the lens which sometimes develops 
in old persons, and to this fact may be possibly attributed the cases of so- 
called " second sight," in which aged persons find themselves able to 
read again without their convex lenses. 

The whole of the eyeball is not necessarily involved in myopia; as, for 
instance, myopia results from the condition known as conic cornea, the 
relation between the retina and other media being normal. 

An occasional and a curious cause of myopia is a marked decrease in 
weigh! of an extremely stout emmetrope or a low degree hyperope. In b 
like manner we have noticed considerable decrease of myopia in persons 
who suddenly and markedly increase in weight. 

Disadvantages and Dangers. — The axial diameter being too long, 
■he paralhil rays of light falling on the eye focus in front of the retina, 
and hence only a blurred image of external objects is received on the rods 
and cones. In moderate hyperopia a similar defect is overcome by the 
accommodation, but the myopic eye possesses no mechanism adapted for 
the correction of the refractive error. There is no way of diminishing 
the refractive power of the dioptric system, and hence distant objects arc 
always blurred, However, the myope is Still able to distinctly see near 
objects, and un fortunately therein lies his greatest danger. Deprived of 
many out door pleasures, he seeki occupation and amusement within bis 
own limited circle of vision. By holding his book or implements close to 
his eye, he is able to see distinctly ; but in so doing he excessively strains 
his power of convergence, and produces ocular congestion and compresnon 
of the eyeball : and by bending o»er he affords a favorable position for 




the dislenlion of the ocular veins. The coats of the eyeball, already of 
weakened resistance and put u|x>d (he stretch, are further palled and 
damaged. The eyeball becomes more and more lengthened and Iht 
myopia increases. With the stietchiog of the ocular coal 
of the eye is setiuusly disturbed, and, as a result, the choroid becomes 
diseased, and this causes associate retinal changes, defective vision, even 
wilh proper glasses, resulting. The nutrition of the vitreous and lens is 
also seriously damaged. The consequences of such denutrition in the highly 
myopic eye are serious, and such eyes are liable to cataract, vitreous 
opacities, and retinal detachment. The danger is, of course, greatest in 

Contrary to the popular impression, the myopic eye should be considered 
as a "sick eye." However, if proper glasses are prescribed aod constantly 
worn, and excessive near work interdicted, a moderate degree of myopia is 
not liable to progress, but will remain more or less stationary through 
adult life. ThLs again olfers another argument for the early correction of 

Another danger of excessive convergence in a myopic child is divergent 
squint. The strain in excessive convergence is so great that the effort to 
converge both eyes is finally relinijuiBhed, and one eye diverges. 

A final danger of myopia is the liability to accidents on account of the in- 
ability to clearly see distant objects. 

Progressive or mHlignani myopia Is the serious type in which the 

' ocular coats continae to stretch and become devitalized ontil they ulti- 
mately give way. The bulging occurs a( the weakest portion near the 
posterior pole. lo the temporal side of the disc, and constitutes what is 

. known as posterior Btaphyloma, The destruction of the choroid is ac- 
companied by many condilions which ate readily rect^nized through clear 
media with the ophthalmoscope, llie myopic crcGcent {C, Fig. 31} is 
camed by the absence of the pigment of the stretched choroid and retina, 
usually at the nasal margin of the disc, allowing the sclerotic to show through 
as a while crescent. Other white spots indicative of chronic choroiditis 
may be seen scattered Ihroughoul the fundus. Hemorrhages and entrava- 
sations sometimes produce retinal detachment. In extreme cases the vit- 
reous becomes fluid and the eyeball soft. Vitreous opacity and luxation of 
the lens may result. With such serious sequels we readily see that the ulti- 
mate result of unchecked malignant myopia may be disorganization of the 
whole eye and total blindness ; and in all cases of high myopia, whether 
progressive or stationary, there are pathologic changes of such import 
produce more or less amblyopia. 
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^(> EXAMINATION ANP REFRACTION OF THE EVE. 

SymptonlB. — The objective symploms jn the lower gratlts of myopia are 
of little importance. In the high degrees the eyeballs may be prominent, 
and when strongly converged are seen to be elongated. In such cases 
the pupils ore large and inactive. With the ophthalmoscope the myopic 
crfsceni and the choroidal conditioti are diagnostic 
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myopia or in Ihe progressive type the far point is so close to the eye 

render the eye virtually useless for distant vision. Scotomala, 

of the visual lield, vitreous opacities, photophobia, photopsia, 

iiiantes, and ocular pains are additional symptoms of the higher 

myopia. 

As a rule, the symptoms of accotumodatlie asthenopia and the remote re- 
flex irritations from eye-ilrain are not complained of in myopia, as the ciliary 
muscle is passive rather than active. Its radial fibers are belter developed 
and are greatly in excess of the circular libers, Ihe opposile of the condition 
ia hjrperopim, Howeter, because of Ihe strain on the convergence, evidences 







IS headache, weariness and lense of heal in 

Diagnosis resis upon the diminLshed acuteness of distant Tision, the 
ophlhahnoscopic exnmiDalLon (refraction and fundus -changes), the retinos- 
copic examination, and the acceptance of and visual improvement by a con- 
cave lens. Conic cornea is easily dilTerepliated from myopia by the peculiar 
prolroiiing appearance of the cornea, th-e depth of the anterior chamber, 
and the characteristic retinoscopic reflei. Hyperopia with ciliary spasm 
simulating myopia is rsadily differentiated under mydriasis. 

Treatment. — Prophylactic meai^ures consist in the careful examination 
of children's eyes, pDrlicularly about the time (hey are to slart la school, 
and in securing the best hygienic conditions for them during their school 
hours. Good ventilation, properly constructed desks, and sufficient and 
rightly directed light, are requisites for the maintenance of normal vision. 
In young myopes excessive near work must be interdicted. Such children 
should be ui^d lo forego studying, reading, and other in-door amuse- 
ments, and must be encouraged to go out into the o[>en air and lake plenty 
of healthful exercise, meanwhile rigorously wearing their correcting glasses. 

All myopes should work at a distance of at least 13 inches from the eye, 
and should avoid artificial or insutHcient light and give the eyes frequent 

In the progressive type of myopia and in the extremely high degrees, 
near work must be virtually excluded from the daily occupation. In such 
cases the treatment depends upon rest, abstinence from near work, consti- 
tutional and hygienic measures, the relief of any increased ocular tension 
by the administration of eserin, atlentioii to the associate choroiditis and 
other pathologic changes, and the constant use of correcting lenses. 

PrCHcrlption of GIbbbcb. — Ordinarily, it is desirable to prescribe a 
glass that will give fair distant vision and at the same time enable ibe 
patient to read easily al the proper working distance. However, in cases 
of persons doing much near work, a pair of weak lenses may be ordered for 
reading, etc., and stronger glasses for out -door use, theaters, receptions, etc. 

There has been a tendency to fully correct moderate myopia, and, in 
consequence, we unfortunately iind that most myopes complaining of na- 
sal isfactory glasses are wearing not onl)' Ibeir full correction, but are, in 
the majority of cases, overcorrecled. A myope will naturally select a 
strong lens, and we should be cautious in the trial with the test-lenses, and 
accept as the proper refraction the weakest lens which gives norma] vision 
and which does not diminish the size of the letters, BAid, a& ^\w Y^\ien\&m 
often say, makes ilieni seem better but fmther away. 
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in prescriliing glasses for constant use, some deduction from Che full cor- 
rection should be made in cases of cbildren and young adults, in order 
that a compromise glass may be continually used which gives fair distant 
vision, but which will necessitate only a moderate accommodative effort in 
reading. It must always be remcrabered that overcorrected myopia may 
produce as distressing symptoms as uncorr-ecled hyperopia. 

At the presbyopic age a bifocal glass should be constantly worn and 
Ihe full distance correction ordered in the upper segment. In the high 
degrees of myopia {above six to eight diopters) the full correction is never 
tolerated. In the imfoitunate cases of exLremely high myopia (13 lu 
20 diopters), with extensive choroidal changes, glasses are often of little 
service In making a useful working eye, and are so bulky and beavy as to 
be uncomfortable. 

Removal of Ibe Lens for High Myopia. — It is a well-known fact 
that the removal of the crystalline lens makes an enitnetropic eye hyperopic 
by about iz or 13 diopters. In the knowledge of this fact it bas been 
suggested that removal of the lens would be an advisable procedure in 
coses of extremely high myopia; for instance, »5 to 10 diopters. Although 
this operation baa been performed quite a number of times lately, the actual 
practical leaults are not delinitely settled, and, moreover, it is too radical a 
treatment to be advised to tbe beginner in ophthalmology. 

ASTIGMATISM. 

Definition. — An error of refraction usually due to some irtegnlarily of 
the curvature of the refracting surfaces of Ibe eye. Tbe cornea is most 
often the faulty structure, but lenticular astigmatism is not uncommon. 

VBiieticS. — Regular astigmaliEID is present when the two principal 

each other. 

Irregular astigmatism is a coikdition in which the imequal curvatures 
of the cornea liear no definite relatiort to each other. There are no principal 
meridians, and different parts of the same meridian may have diHerent 
refractive powers. This form of astigmatism is usually due to cicatrices of 
the cornea following Injuries, surgical operations, or destructive inflam- 
mations. If the cornea is clear and apparently regular, we are safe in 
attributing irregular astigmatism to a difference in the refractive power o( 
the different sectors of Ihe lens, or to its oblique position. 

Causes of Regular Astigmatism. — As previously slated, tbe chief 
factor in the production of regular astigmatism is imperfect curvature of 
l//e cornea. Regular aslignialism may be congEiiitaL or hereditary. Con- 



genital malforaifltioQ of the cornea may I 
defect in tbe bones of the face and skulU 

The causes of acquired regular astigmatism are not exactly understood, 
but as almost every person is slightly astigmatic, we must say that among 
civilized nations regular curvature of the corneal surface is the exception 
rather Ihan the rule. However, the excessive use of the eyes in modem 
life is attended by so much muscular and accommodative effort that we 
may readily believe that both tension and torsion on the coats of the eye- 
bull by the muscles are prime factors in the meridional change in corneal 
curvature. I'ressure of the lids, particularly in ametropia and when they 
are hypertrophied and uneven after some marked conjunctival inflamma- 
tion, is often suggested as a cause. Finally, after operations on the cornea 
or sclerotic, the subsequent changes during cicatrization may produce a 
high degree of astigmatism. 

Explanation of the Several Varieties of Regular Astigmatism, — 
Ordinary refraction through a perfect dioptric system causes rays of light 
to be focused as a point. When, however, there is meridional difference 
of curvature, the point of light appears as a group of linea. If the surliica 
bounding one meridian is more curved than that bounding the other 
dians, the rays of light impinging on this surface will be focused sooner 
than those striking the less curved meridian. 

If a cone of light passing through a regularly conveit spheric surface 
corresponding to the normal cornea be divided perpendicular to lis axis, 
either at a point in front of its foci 
dive^ent behind the focus, a circle is formed. If, however, the parallel 
rays passing through a convei spheric surface are refracted more in the 
vertical than in the horizontal meridians, the resulting cone will be more 
Di less ovoid, and form a circle only when the rays of the vertical n 
dian, diverging after focusing, cross the convei^ng rays of the horizontal 
meridian, not yet focused, on the intersecting plane (Fig, 33, line 4], 

In figure 3!, V V are rays impinging on the vertical meridian, and 
H H ore rays striking the horizontal meridian ; V V are brought to a focus 
at tbe line V 2, while H M are not focused until they reach the line 
H 6, If wc suppose the intersecting lines I to 7. dividing the rays, to 
represent the retina in different form; " . - - . 

circle, the resultant cones will be sin 
sented in figure 33. Instead of dist 
diifusion and blurred outlines. 

The several possible combinations in the differences of refraction of the 
principal meridians give rise to the live varielieti uE teg,a\M 



Simple hypcropic asligmatism is the form in which 
emmetropic and the oiher liyperopic. If we presume line i to be the retina, 
It iE obvious tliat for rays passing through the yenical meridian V V it is 
emmetropic, while the rays through the horiiontal meridian focus behind 
[he retina, ^i'. r.,lhey would cause a hyperopicreffaclioa, — audahoriionlal 
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Simple myopic astigmatjatn is a form in which one meridian is em- 
mclropic and the other myopic. If the retina be supposed at line 6, the 
horizontal rays focus directly upon it, while the vertical rays focus in front 
of it ; 1. 1. , they would produce a myopic refraction. The image ts a larger 
and longer vertical straight line. 

Compound hyperopic astigmatism is a form in which both meri- 



lypcropif. 



If the retina is 



line I, both sets of rays have their focus behind, and an oblate oval is 

Compound myopic astigmatiSTn is a form in which both meridiaua 
are myopic, though unequal in degree. If the retina be at line 7, 
both sets of rays focus behind it, and the resultant image is a lat^e pro- 



ellipse 



d asiigmatism is a variety in wViicVi 1: 



15 hydropic 



and the other myopic. If the retina be at lines 3, 4, or 5 (Fig. 32], thtt; 
vertical ray: will focus in front and the borizontat rays will focus behind^, 
and the images 3, 4, or; in figure 33 are formed. 

ABtigmatisro with the rule is a term given to cases of hj^ropic 
astigmatism with the axis in or near the vertical metidinn, and 
myopic astigmatism with the axis in or near the horizontal meridian. 

Aatigmatisra against the rule is the reverse of foregoing condi- 

Symmetric astigmatism is the osual form in which the axes of the 
two eyes added together make exactly 180 ; as, for instance, R. axis 30, L. 
axis 150 ; or. R. axis 180, L. axis 180 (in this case one of the ases in the 
left is taken as o). 

Unsymmetric astigmatism is the troublesome form id which tbe two 
axes collectively do not make 180; as, for instance, R. axis i jo, L. axis 40 ; 
or, L. axis tSa, R. axis 140. This form is a prolihc cause of asthenopic 
symptoms. 

Disadvantages, — An astigmatic eye sees a paint as a line ; heoce im- 
ages are distorted and marked visual disturbance results. It is believed 
that there is an involuntary effort on the part of the ciliary muscle to 
remedy the astigmatic defect. By constant unequal contraction this mus- 
cle partly compensates for moderate inequalities in tlie curvatures of the 

eye-strain, aod consume much of the normal nervous energy, eventually 
producing reflex manifestations of disturbance of the nervous equilibrium. 
Therefore, an astigmatic person is able to improve his vision only at the 
expense of his health. Uncorrected astigmatism, particularly in delicate and 
nervous women, results in the worst forms of reflex asthenopic symptoms. 
SymptoniB.— Nearly every person consulting us for refraction is more 
or less astigmatic, and in the majority of cases part of the astigmatism is 
masked by the accommodative efTort of the ciliary muscle. Under this 

moderate degrees of astigmatism the re Hex symptoms are the most promi- 
nent signs. The patient complains of headache, nausea, anorexia, indi- 
gestion, inability to perform continuous near work, etc. In reading, the 
letters often fade out and seem to run together. There is significant con- 
fusion of such letters. Commonly there will be noticed an inclination of 
the head to one side, the patient saying that he can see letter with his head 
in that position. In very high degrees of astigmatism the pupil may be 
oval, and the asymmetry of the cornea may be detected by simple i 
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From the preceding remarks as to the involuntary correcting action of the 
ciUary mu=cle, the use of a mydriatic in determining the full degree and 
correct axis of tlie asligraalism is necessary. 




Tests fur nsligmatism are very nui 
rmJuabIc welbodi of i^ujililutive and quan 
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The astigmatic cards and dials and tbe keratoscope furnish us easy methods 
for simple diagnosis, while the ophthalnioscofie, ophthalmometer, retina- 
scope, and test-lenses are valuable methods for the more exact detetmina- 
lion of the kind and dcEi"*'' "f astigmatism. Besides these tests we have 
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The quickest methodfor detecting astigmatism is the applica 
degree cylinder before the eye, which if preferred in any special axis gives 
a strong reason to suspect astigmatism in tliBt skis or at right angles to it. 

The diagnosis of ssIigmaliEm by the ophthalmoscope, by the 



relinoscope, and by the test-li 
dealing with these special instru 
otily attempt to describe instrumi 
of astigmatism. 

Astigmatic cacds and charts are of seve 
cards consist of a series of equally colored dark 
lines arranged like the spokes of a wbeel, with 
the angle of inclination of each line marked 
opposite to it. Sealed at sii meters and looking 



has been described ir 
ts, and in the following lines we will 
especially designed for the detection 
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the lines corresponding to the axis of his astig- 
matism, and sees poorest the lines al right angles 
to this axis. Another form is the arrangement 
of lines similar to a clock-dial ; the numbers of 
the dock are used to indicate the chief meridians, 
as these arc so well known by the patient and 
can be easily indicated by him to the physician. 
(Fig. 34.) 

Pray's astigmatic letters {Fig. 35) are formed ""' ^Jji^ Lsttbrs ^""' 
of equally black lines inclined at different angles. 

The letter seen the blackest is the one formed of lines at an angle corres- 
ponding to the axis of the patient's astigmatism. Many other forms of 
cards and charts have been suggested. 

A keratoscopc is an instmmem for examining the cornea and testing 
the symmetry of its meridians of curvature. Several forms have been 
devised, such as the Wecker-Maaselon (Fig. 36), which is a black 
board iS cm. square, bordered by a while stripe about 15 mm. broad. 
Through a hole in the center the imege of the white frame is seen reHecled 
on the cornea. By turning the boatd on its handle the white frame will 
lake a position from which a rectangular image is reHected. When this 
position is found, we have the direction of the pv\i\ci\ia'i uuiVv&b.i«. \ti »a 



Biligmitir; cornea. If thp mirror is held in any other direction, s riiom- 
lioid image of the retina is seea. The dt^ree of astigmatism is Tound by 
comparing ibe iize and shape of the image with a series of rectangles 
printed on an accompaaying card (Fig. 37), showing the appearance of the 
corneal Image in astigmatic conditions from o. to 10, D. 

Placido's disc is a while disc about ten inches in diameter, upon the 
surface of which are painted concentric black rings one inch apart. The 
observer looks through a hole in the center of this disc and notes the 
appearance of the image of tlie rings that is reflected upon the patient's 
cornea. The image is elliptic or distorted according to whether the astig- 
matism is regular or irregular. Id emmetropii the rings appear circular. '^H 




A ready method of keratoscopy 

window liaving several panes of gloss i 
of ihe image of the sash on the patient' 
irregular if astigmatism is present. 

The ophthalmometer (Fig. jSjisan 
the deleniii nation of the kind and amoui 
exact than Ibe relinoscope, and. moreove 
and SdiiiUi consists of a telescope attached 
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formerly much used for 
leal astigmatism. It is less 
ty expensive. ThiitofJa»al 
graduated arc. upon which 



re two objects called mires, the leR one being tixed. while the right is 1 

able. Iliesc mires are while enalnel, one quodnlaleml in shape and the 

orirr ibe saiue siic, c\ctjA that on one side it is cut out into live steps. 
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The obaerter looks through the tube which contains a combination ofco 
lenses and a bi-tefratling prism, and sees four magnified images in a line 
on the cornea under exam i nation. He first finds the meridian of least 
refraction by moving the semicircular arm to the position in which Ihe 
two central itniges are furtherest apart. The mires are Ihen moved 
together until the two central images on the observed cotnea touch, the 
lonest step of one witb the side of the other. The arm is now turned at 
tight angles to this meridian, and we notice the overlapping of Ibc two 
central images; and for each step o-verlapping there is a difference of one 
diopter between the meridians. In higher degrees of astigmalism we add 
five diopters to the number of steps protruded on the other side. At five 
diopters of astigmatism the steps exactly cover the plain quadrangular mire. 

Treatment of legular astigma.lism consists in using the proper cor- 
recting glasses. The full astigmatic correction should be ordered, and in 
Ihe compound or mixed forms, combined wUh the spheric correction. If 
the degree of defect is high, or if there are symptoms of accommodative 
asthenopia, the glasses should be worn constantly. We should generally 
urge (he patient to wear spectEicles, as eye-glasses are continually getting 
out of shape, and we can never be sure that the glass is applied to (he eye 
at the proper axis. In very sensitive eyes the slightest lilting of the axis 
of the cylinder is provocative of the moat disagreeable asthenopic symp- 
toms, and often a proper glass wrongly adjusted will aggravate the condition. 

Treatment for irregular lenticular astigmatism is worthless. For 
irregular corneal astigmatism, generally due to a corneal cicatrix, sten- 
opaic glasses, 1. 1., discs having small holes in the middle to prevent the 
rays of light from being received oq any but an eilremely limited corneal 
area, Ihe corvature of which may be regular, have been used. However, 
the field of vision is so limited hi these cases that Ihe glasses are of little 
value. By patiently applying the test-lenses to ati irregularly astigmatic 
eye, we can sometimes find a cylindric combination which at a particular 
aKJs seems to improve the vision. 

PRESBYOPIA. 

Synonym.— Old-age sight. 

DeiiDition. — A condition of the eye in which the power of accommoda- 
tion is either partially or wholly lost by age ; properly speaking, presbyopia 
implies diminution of the accommodative power in adults past middle life, 
10 such an extent as to inteKere with near vision. Presbyopia usually 
occurs between forty and Ffty years of age. As a hyperopic eye is obliged 
to exert a portion of its power of accommodation to overcome its refrac- 
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tive error, it necessarily has less accommodadTe power in reserve, and con- 
sequently becomes presbyopic sooner than an emmetropic or myopic eye. 
An uncorrected myope may never exhibit the signs of presbyopia, but if he 
wears a distant correction he will have the same need for a reading glass 
about the presbyopic age as the emmetrope or h3rperope. 

Cause. — The direct cause of presbyopia is the diminishing elasticity of 
the lens simultaneously with the solidification and atheromatous conditions 
which takes place elsewhere in the body with advancing age. As a con- 
sequence of the changes in the lens-structure it has lost its power to be- 
come convex, and hence to refract diverging rays from a near point so that 
they will meet directly on the retina and give a clear image. This diminu- 
tion in the refractive power of the lens is physiologic, and when it has 
advanced to such a point that rays at the average reading distance, about 
13 inches, are no longer refracted exactly on the retina, presbyopia is said 
to have commenced. 

Notwithstanding the fact that each patient should be studied individu- 
ally and no arbitrary rules can be constructed by which we can estimate 
the relative range of accommodation to age, for convenience it is desirable 
to have the following tables in the mind in refracting presbyopes : 

Agt in years. Ace. in diopters. Age in years. Ace, in diopters. 

10, 14 45» 3-5 

15, 12 50, 2.5 

20, 10 55» '-75 
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25, 8.5 60, 

30, 7 65, 0.75 

35, 5.5 70, 025 

40, 4.5 75, ° 

Additional glass required to produce 
Age, . "' a comfortable working near-point. 

45, ' . . • • + ' ^• 

50, -f 1.75 1). 

60, +3 ^' 

65, or over, +3-5oI)- 

Symptoms.— The chief symptom of recession of the near-point beyond 
the ordinary working distance is dimness of vision for near work, the 
patient particularly complaining of inability to read, write, or sew, without 
boldmg the work at an uncomfortably increased distance. The ordinary 
symptoms of accommodative asthenopia are very often present, and it is 
quite likely that the headaches, dyspepsia, and neurotic conditions m 
women about forty-five years of age, so often attributed to the menopause, 



»re really directly due to eye-strain. The gradual progress of presbyopii 
together with the atlempl of nature lo remedy the defect by narrowing the 
pupil, somewhat delays the progress of presbyopia, and unforLUDately 
most presbyopes unconsciously undeigo considerable eye-sttain before 

Diagnosis rests on the age of tbe person, tbe history of fulling near- 
Tision, the recession of the near-point as tested with Jaeger types, and the 
acceptance of a convex lens at close range. A disproportioaate loss of 
accommodatioD with the age is indicative of ciliary palsy or iDsufhciency. 

Treatment. — In every case It is necessary to detect and correct the full 
amount of hyperopia, myopia, or astigmatism, that may exist; and for this 
purpose, in strong, vigorous persons under jifly, the administration of a 
mydriatic is necessary. Following the ordinary method of prescribing 
lenses for distance in the kind and degree of ametropia detected, we 
correct the presbyopia by adding to the distant correctioo a convex spheric 
lens thai gives the best virion al an ordinary working distance. It must 
be constantly borne in mind that the patient's occupation is An important 
factor to be considered in prescribing presbyopic glasses. The engraver 
will Deed a stronger glass than the seamstress, and, conversely, persons 

ministers in the pulpit, etc., will need a weaker glass in the pursuit of 
their occupations than they wili in ordinary reading. 

ANISOMETROPIA. 

Definition. ~A term used to indicate marked i 
lion of the two eyes. Minor differences are the rule in the ordinary refrac 
lion, but these are not practically considered. 

Varieties. — Anisometropia may be produced by nearly any combination 
of refractive disturbances. The eyes may be myopic, hyperopie, or astig- 
matic, in different degrees, or there may be emmetropia, myopia, hyperopia, 
or astigmatism in one eye and an entirely different defect in the other. The 
condition may be classed according to the manner in which the visual act 
is performed. Following this classification, we have the following three 

I. Cases in which there is synchronous fixation and, in the narrower 
seose of the word, binocular vision ; Jbr, even tbougb the retina! im^es are 
not of cigual distinctness and ai^e, binocular vision is sllil possible. In 
such cases ll seems likely that satisfactory oear-vision may be obtained by 
unequal accommodation for each eye, 
■f. Cases in irbicb there is allemati-on of fixation in vision ; as, for Instance, 



with the weaker refractive power majr be used for distant objects, 
while the other, with the greater refractive power, is used for near objects. 
In (his coodition the patient has such satisfactory vision and such an exten- 
sive range of accommodation that he is often not aware of aoy defect. 
Altematiog vision can be easily discovered by successively coveriog each 
eye and testing for near and distant objects. In this class there is usually 
correct position of the eyes. 

3. Cases in which only one eye takes part In vision, the active eye being 
usually the one with the least refractive error ; the inactive eye, being ex- 
cluded from vision, deviates, and there is a noticeable cast. Even in this 
condition the patient is very often unconscious of the fact that one eye hai 
lost its visual acuity, and usually discovers this fact by accident. Few of 
the laity are conscious of the fact that a squinting eye is usually more or 
less amblyopic, and that the refractive error is directly the cause of the 
squint, and indirectly the cause of the amblyopia. With this knowledge we 
see how important an early examination is in cases in which there is K 
tendency for one eye to deviate in either direction. 

Treatment. — It is in this condition that all the judgment and patience 
of an QcnIisI is called forth. Many arbitrary rules have been advanced, 
but none have been found that are satisfactory. Each individual case 
presents new phases, ajid must be treated separately and with the greatest 
introspection and caution. The two opposing factors 
anisometropia are the ambition of the oculist to prescribe such 
as will give synchronous binocular vision and equal, acuity, and the 
rebellion of the established visual system to such a marked innovation. 

It can hardly be doubted that many eyes amblyopic from disuse could be 
saved by care and patience. It should be the ultimate object of every oculist 
skilled in the finer refraction to do all in his power to establish equal acuity 
and harmonious action in every instance of anisometroplK, and to strive to 
bring an amblyopic eye into function under the most unfavorable circum- 
stances. As would he naturally supposed, the best results are obtained 
' in children and young adults ; but even in older persons there is a strong 
response on the part of nature to measures of restoration, faithfully 
punned. 

To better enable the banner to obtain an idea of the mode of pro- 
cedure in this condition, we will consider a hypothetic case of a child who 
cornea to us with a convergent squint in the left eye. We immediately 
suspect anisometropia, and on eiaminaCion we iind a slight refractive error 
in Ihe right eye, but a high degree of hyperopic astigmatism iti the. \iAl. 
It may be that the left eye is amblyopic to such va stv.tn\. AvM. 



4 



L 



reduced Id counling fingers al a few feet, and the rcfr 
salisfaclorily ealimatcd wilh the lesl-lenaes, and we resort to some objective 
method, preferably the retinoscope. We prescribe the proper correction 
for the right eye and slightly under-eorrect the lefi eye. We then instruct 
that these glasses be worn conslanlly; and for a short period eath day. 
beginning with a few tniiiules and gradually increasing, we direct thai a 
hlinder be worn over the good <ye, thus necessitating the use of the 
amblyopic eye. It is astonishing how quickly vision is restored in a 
young and healthy child. We must impress upon the mother or guardian 
of the child the importance of the hlinder exercise and of prompt appear- 
ance at the oculist's office at stated intervals for reeiami nation. 

If (he patient he an adult, and particularly if of nervous temperament, 
the case is sure to be a tedious one. With advancing age there is less 
response to recuperative measures, the long -established visual hahit is 
abruptly broken, and all sons of distressing symptoms intervene. In such 
cases, rather than resort to any arbitrary rules, irrespective of variety, we 
must explain to the patient the overwhelming advantages of binocalar 
vision and the dangers of amblyopia in one eye. The active eye is under 
extra strain, and is hence more liable to disease; and in such cftse obsciir- 
ation of vision, as by cataract in that eye, means almost total blindness, 
' whereas if the amblyopic eye is restored, not only are the dangers to the 
one eye lessened, but there is still left a more or less active eye on which 
to depend in case of accident or disease. We then instruct the patient to 
use the greatest persistence in the blinder- exercise, and to constantly wear 
his correction, and we only suspend our restorative treatment after a long 
and faithful trial. Ignoring the refraction of an amblyopic eye has long 
been the disgrace of ophthalmology. 

. ASTHENOPIA. 

Definition. — Weakness or speedy fatigue of the ocular muscles or 
visual powers, leading to eyestrain. 

Causes. — Errors of refraction, excessive use of the eyes, muscular in- 
sufficiency, and constitutional denatnli>e processes, such as anemia. 

Varieties. — l. Accomniodalive asthenopia generally due to hyper- 
opic astigmatism or to simple hj^ieropia producing ^iram of the ciliary 

1. Muscular asthenopia, due lo wiknes'; mi.onrdinalion (helero- 
phoria). or strain of the external ocular muscles \I>o];ib bv necessitating 

J. Ketinal, or nervotlS, asthenopia is a rare variety caused by retinal 
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hyperesthesia, anesthesia, or other abnormality, or hy general nervoQs affec- 
tions. In overworked school children, it is manifested by complaii 
haziness and dimness of the letters, oci^asional diplopia, photoph 
lacrimation, and local ocular paiti. In neurasthenic and hysteric adults lU . 
these symptoms are aggravated, and such patients constitnte very trouble- I 

Symptoms. — Symptoms of asthenopia are of such diversity and differ 
so in degree that a thorough discussion of the effects of eye-strain would 
necessitate a volume in itself. 

As a causative factor in the production of headache, eye-strain is by far 
the most important. Anorexia, dyspepsia, constipation, heanbnm, nausea, 
repeated attacks of vomiting, etc., represent some of the gastric reflexes. 
Amenorrhea and dysmenorrhea are menstrual anomalies sometimes caused 
by eye-strain. Insomnia, nightmare, chorea, nocturnal enuresis, and even 
epUepsy, have often owed their enistence and perpetuation to uncorrected 
eye-strain in some form. The multifortnily of the effects of eye-strain can 
only be properly realized when we understand how vital the function of 
vision is to every act, emotion, and thought. The visual centers are in the 
closest conneclion with the other brain -centers, and the slightest disturbance 
of the visual mecbani^m produces sympathetic irritation in the entire motor, 
sensory, and psychic systems. Happily, the manifold effects of eye-strain , so 
long ignored, are being appreciated and recc^ized more and more every 
day. Besides the reflex symptoms, which are often remote and only brought 
out by careful questioning (the usual complaint in asthenopia is discom- 
fort in near work), the patient complains of inability to read or sew for 
any length of time; the print runs together, there is heaviness of the lids, 
and often excessive lacrimation. Local congestion soon produces conjunc- 
tivitis or blepharitis, and it is our duty to examine the refraclion in all 
cues of chronic conjunctiral and palpebral inflammations instead of care- 
lessly dismissing (he patient with a time worn formula for an ointment or a 
wash. So long as uncorrected ametropia exists there will be recurring 
attacks of inflammation. 

A peculiar rule In asthenopia is that the amount of local or constitu- 
tional reflex is in direct proportion to the debility or neurotic tendency of 
the patient. Strong, vigorous men may, by accommodatiye and muscular 
effort, overcome ametropia to such a degree as to entirely mask the condi- 
tion, and such a patient may go all his life without experiencing a singli 
uncomfortable reflex; on the other hand, a nervous school-girl or i 
neurasthenic woman may suffer severest headaches or be the victim o 
anorexia, nausea, dyspepsia, etc., from rt\e s\\^V«X oSi^iwi.'Cit «v< 
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There is also noticed an interchangiesbilLt]' of reflexes. When the vision 
continues nonnal in spite of the ametropia, reflexes are preieot; if the 
vision suffers, reflexes are less conspicuous. Also intense local symptoms 
are usually unattended by severe reflex symptoms, and vice veraa. 

DiBgnoais rests on a careful examination of the refractive Condition of 
the eye and of the muscular power and muscle equilibrium. In all cases 

mydriatic must be used. 

Treatment. — In the accommodalive form, rest of the eyes, abstinence 

Constitutional and hygienic Ireatme:nt must be urged. If there is any muscu- 

wearing of prisms, or in extreme cases tenotomy and advancement. For 
□ervous asthenopia, near-work must be reduced to a minimum, and nut- 
door exercise, good food, the administration of tonics, massage, or electro- 
therapy, are indicated. 



AMBLYOPIA AND AMAUROSIS. 

DeBnitions. — Amaureiis is a term which, from its vagueness, is happily 
becoming disused, signifying partial or total loss of vision. When partial, 
the term amblyopia is now used; wlien complete, blindness. The word is 
still sometimes used to express blindness when the cause is unknown or 
doubtful. Properly speaking, anthlyopia means subnormal aculcness of 
vision, due neither to dioptric abnormalism nor to visible organic lesion. 

Amblyopia en anopsia is a term applied to partial or total blindness in 
an eye from disuse. It is of common occurrence in anisometropia and in 
strabismus. The individual with a squinting eye naturally has double 
vision 1 in order to obtain mooocuSar vision be must either lum the axis of 
the squinting fjt or learn to mentHtl;' suppress the image of thai eye. If 
for anatomic reasons rotation is impossible, or if there is such dilfetence of 
refraction that images of different distinclness and size are observed, the 
mental suppression of the image is the only alteraetive, and progressive 
amblyopia results. 

Treatment is successful directly in proportion to the youth of the 
patient. It consists in restorative mcasuressuch as correction of refractive 
error, tenotomy, and suliscquent exercise of the weak eye. 
of anisometropia has already been reviewed. 
Jiemeralopia (nig-ht-blindneEB) may t)c a disease of itself due to 
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stimnlalioa or lack of propEr nourishment, or it ma; Ik a symptom ol 
tinilis pigmentosa or similar degenerative disease of the retina, alon 
with disease of the choroid. It is somEtimes noticed among people the 
subject of eitreme denuirition frutn climatic and social influences, such ai 
the lower classes of the Russians: and the ilisease is, in fact, almost en- 
demic io some parts of Russia after the religious fasts during Lent. 

TTeBtment consists in rest from bright light by protective glasses, and 
improvement of the general health and the admioistration of tonics, cod- 
liver oil, etc. 

Other forms of retinal injury from prolonged exposure to extreme 
glares, such as the sun's rajs upon the sen. upon vast expanses of edov, 
and continual gazing at a bright light, such as an electric light, ate the 
causes of temporary amblyopia and amaurosis. Snow- blindness, moon- 
blindness, electric -light- blindness, sun-blindnCHS, are the signilicant 
terms applied In such cases. The treatmenl consists of rest under faror- 
able bj^enic circumstances. 

Nyctalopia etymologically means night-blindness, but the general usage 
making the tenu mean nighl-rision is so strongly intrenched that it is use- 
less and ccmfusing to reinstate the old signiticanee. The condition in 
which one sees better at night, relativelj speaking, than by day, is due to 
some lesion in the macular region rendering it blind; at night the pupil 
dilates more than in the day-time, and hence vision with the eilramacular 
or peripheral portions of the retina is correspondingly better. Nyctalopia 
is B symptom of serious retinal diseaseand not a disease in itself. All night- 
prowling animals have widely -dilated pupils, and in addition to this they 
have in the retina a special ot^an called the laft!nm luciJttm, the function 
of which is to reflect to a focus in front tjf them the relatively few rays of 
light that enter the widely -dilated pupil and thus enable them the better te 
see their way. Hence the luminous appearance of the eyes of such animals 
in the dark. 

Toxic amblyopia may be due to such conditions as provoke supcrsatu- 
taljon of the blood with toxic ingredients ; as, for instance, in disease of 
the kidney we may have accompanying the resultant uremic poisoning, 
amblyopia, or even total blindness of both eyes, appearing sometimes sud- 
denly and sometimes after a day or two of gradually failing vision. If the 
patient survives the attack of uremia, the blindness may completely disap- 
pear in a few days. Diabetic amblyopia is distinguished by its ossocia- 
tioa with the ordinary symptoms of dia1>eti:s. 

Amblyopia from malaria! lever and quinin has been reacted, iviA vo, 
rare eases complete blindness has intervened. quin\'n 'ftsey \v9.» ¥^oA»c»*lj 
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bilateral amblyopia, and conversely has cured malarial amblyopia. Olhet 
poisotiuuE substances, such as tobacco, alcohol, lead, etc. , by causing a 
retrobulbar optic neuritis, produce subnormal acuity of the ceutrfll field. 
They will be discussed under diseases of the retina aud optic nerve. 

Traumatic amblyopia follows blows upon the skull, on the face, 
directly on the eye, or on so remote a portion as the spinal cord. Rigid 
. miosis may follow such injuries. The visual disturbance is caused directly 
either by bcmorrhage into, or pressure upon, some portion of the visual ap- 
paratus, either in the orbit or in the brain, or reflexly, as after spinal injury. 

Hysteric Simulation and Malingering. — Hysteric amblyopia is not 
uncommon, but very many cases so diagnosed are properly the sequence of 
asthenopia. Malingering by the declaration of amblyopia or blindness Is 
usually found in insurance examination and in mililsry life, and often (o 
procure damagea after alleged injuries. Many ingenious devices have 
been adopted to expose the simulant, all depending upon the fact that in 
ordinary visual perception there is no account taken of the exact participa- 
tion of the two eyes. If we hold a book before the patient's eye and inter- 
pose a pencil in front of the eye supposed to be active, the reading will be 
slightly Interrupted if the left eye is amblyopic \ if, however, the amblyopia 
is feigned and not real, the left eye will escape the pencil and the reading 
will be uninterrupted. Another way ia to ioterpose a highly convex lens 
in front of the eye supposed to be well, and if test-type is removed be- 
, yond the focal distance of the lens and Is still legible, we know that the 
other eye participates in vision. The production of double images by 
the interposition also proves binocular vision. Still another method de- 
pends upon colored letters placed upon a dark background which can not 
be seen through glasses of cotngilementary colors. A person looking 
at green-blue letters on a dark ground through a red glass over the sound 
eye, and a while or green glass over the alleged blind eye, will be unable 
to see the letters if the allegation Is true. 

Amblyopia from Entoptic Phenomcna.^MuBcte volitantes arc 
curious dots or lings of all shapes which tloBt before the eye, and in some 
conditions, such as high myopia, are so numerous that they can not be 
ignored, and cause considerable disturbance of vision. The origin of 
muscse is not exactly understood, but they are probably the remnants of 
some ocular debris. Subjective examination of the muscx is of interest, 
and they can be studied by lying on the back and looking at a bright 
cloud in ibe sky. By what is called oculat ballottement, turning the 
eye downward and arresting (be movement very stjarply and suddenly, 
one may get a pmitive rebound of muscie from the bottom of the chamber 




'isual perceplion. Micropsia is s condition in which 

of the retinal end-organs, ^o that fewer receive the image. Megalopsia 
i& tbe opposite of this condition. 

Metamoipbopsia is an apparent diBtortl 
objects, supposed to be produced by chacges 
relinnl enii-organs. 

Little can be done for the relief of the entoplic [ 

COLOR-BLINDNESS. 

Color- Percept! on. — A beam qf light passed through a small opening, 
or if passed through a prism, will separate into an arrangement of colors 
on a screen. This arrangement is called the spectrum. The explanation 
of (he spectrum is that the beam of white light is made of a number of 
rajB having different wave-lengths or rates of vibration. Rays under four . 
hondred billion viliralions per second are not perceived by the human retina I 
as light, and are called heal rays. The range of the perceptible spectrum 
is from red light, about four hundred miliion millions vibrations a second ; 
to violet, having over seven hundred and fifty million millions a second. 
Between red and violet are found orange, yellow, green, and blue rays. 
Rays having a higher rate of vibration than violet can not he appreciated 
by the human eye, and are only recognized by their chemic and physical 
effects. Therefore, tbe usual definition of colar-sense is tbe power of 
the eye to distinguish different wave-lengths. Different explanations, are 
given of color-perceplicn, Vi'e know that the irritation on the rods and 
cones of the different wave-lengths is carried back through the optic 
chiasm to the visual center in tbe occipital lobe in the brain ; but in ex- 
actly what manner we become conscious of color- impressions, and in what 
way they can he altered, we are not definitely certain. The majority of 
observers in this field seem to forget the participation of the visual center 
of the brain in color- consciousness and color-blindness. At the present 
time there are two important theories, which have bolb been found faulty, 
but which have become so identified with this subject that we briefly note 
them. According to the Young-Helmbollz theory, the retina possesses 1 
three sets of color- perceiving elements, — those for red, green, blue or vio- 
let. According to Hering's theory, the color-sense and the light-sense 
depend upon chemic changes in the retina, or in the substance called tbe 
visual purple of the retina. 

Varieties of Color- BlindnesH.— Total and partial. Congenital and J 
acquired. 
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Total color-blindness, in which [he solar spectnim appears grayish, 
is very rare. 

Partial color-blindness is quite common, filatisticians lell us that the 
proportion is I : 25 among males, and I : 400 among females. There 
may be blue-, yellow-, red-, or green -blindness. However, the colors that 
most often fail to make proper impressions ate red and its complementary 
color, green. These colors do not appear as absolutely black, but tbcy 
can not be distinguished from each other and from certain shades of gray 
and brown. In extreme cases there is total blindness for red and green, 
and even the brightest shade of red can not be distinguished from green. 
Unfortunately, the colors most often at fault have been selected by railroad 
companies and navigators a& their signal colors; beoce, we see how 
important it is for the employees of transportation companies to have the 
color- sense absolutely perfect. 

Congenital color-blindness is the most common form. It is often 
hereditary, and sometimes skips several generations. The discoverer of 
color-blindness was Dallon, a distinguished professor of chemistry, who 
himself was color-blind, a fact which he ascertained by accident. 

Acquired color-blindness may be the result of disease or accident. 
Defective color-sense often appears after disease of the optic nerve, and is 
a particular symptom in optic neuritis and atrophy due to excessive use of 
tobacco and alcohol. However, central color-blindness may be seen in all 
forms of toxic amblyopia. A peculiar point to be noted in tobacco- 
amblyopia is the fact that the patient may be able to distinguish colors 
close to the eye, but when they are further removed he is color-blind, par- 
ticularly for green and red. This makes it quite important to test for color- 
blindness al the normal signal distance in addition to (he skein-test at close 
range. Color-blindness is sometimes the result of traumatism ; occasionally, 
after blows upon the head, color-blindness is noticed in one-half (he lield 
of vision only, the other half being normal in its color-perceplion. 

Chromatopsia is a condition in which all objects become tinged with 
certain colors. It is common after cataract extraction. Large doses of 
santonin have the peculiar property of rendering the whole lield of vision 
yellow. 

Diagnosis. — In the ordinary Holmgren lest, the person is given a 
test-skein of wool of a light -colored pink, and told to select from a mass 
of similar skeins those which roost nearly resemble the skein to be 
matched. If he is color-blind he will confuse the grays, the greens, the 
/jjolis, the browns, and the reds. As a confirmative test, he is then given 
a /,g-/,i iiure-green ."'■'•In m malch in the same wa^. 
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Dr. William Thomson has devised a convenient apparatus for testing 
for color-blindness, which has been widely adopted by railroad examiners. 
It consists of a stick to which numerous bundles of yam are attached, 
a light green being used as the test-skein. The method of using the 
Thomson stick is described by its author as follows : Using the light- 
green test-skein, the patient under examination is asked to match it in 
color from the yams on the stick, which are arranged in alternate green 
and confusion colors, and which are numbered from one to twenty. The 
selection of ten tints is required, and the examiner notes the numbers of 
the tints chosen. The odd numbers are green and the even ones the 
confusion colors. If the patient has a good color-sense, his record will 
exhibit none but odd numbers ; if he is color-blind, the mingling of even 
numbers betrays the defect. To distinguish between green-blindness and 
red-blindness, the rose-test is used, and the color-blind patient will select, 
indifferently, either the blues intermingled with the rose, or, perhaps, the 
blae-greens or grays. Finally, the red-test is used as a control. 

There are other color-tests, but these two are sufHcient for practical pur- 
poses. The field for vision for different colors is tested in the same man- 
ner as the field for white, using a colored object instead of a white one. 

The tests for distant color-vision should be made with colored lamps or 
lanterns, ander normal conditions, either on the track or in the depot. 

Treatment for the congenital form is useless. The treatment for ac- 
quired color-blindness is directed to the cause. In the toxic forms ab- 
stinence from tobacco and alcohol is necessary. 

THE FIELD OF VISION. 

The field of vision of an eye is that portion of space before the eye, 
from which, when at rest, it can receive impressions of light. Ordinarily 
speaking, the field of vision is considered the space before the eye in which 
small objects can be seen while the visual axis is fixed in one position. 
The binocular field is the space in which objects can be seen by rotating 
the eyes without moving the head. The field of fixation designates that 
portion of the field of vision in which objects may be directly looked at. 

Modes of Testing the Field of Vision. — The simplest method is 
to face the patient, covering the eye not under examination, and closing 
your own eye opposite the patient's covered one ; as, for instance, in test- 
ing the patient's left eye, close his right eye and your left eye. Then tell 
the patient to look directly at your open eye, and while standing accu- 
rately in front of him you meet his gaze ; then, holding your finger off to 
the side beyond the field of vision, you gradually bring it in and note the 
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point nt whicli the patient first bees tbe finger. This test can be tried 
every direction, and \{ the surgeon's field of vision is normal, by comparison 
he can readily estimate any altei^ation in the patient's lield. Due allow- 
ance must be made for extra prominence of the brow or nose. This test 
will do for simple diagnosis, but it is somewhat unscientilic, and does not 
bring out the liner points which it is so often necessary to detect. 




The perimeter is an instrument for exact measurement of the field of n 
ion. It consists of a graduated arc, which lums at its cttiter upon a 
At the inner side of the arc, and directly opposite the pivot, is a small, 
disc.upoD which the patient's gaite muslbe steadily fiied. The mo 
^™F«f form of perimeter (Fig. 39] is self- registering, and marks 



speciil cud the exact limilation of the field at every angle to which the 
graduated arc is turned. The patient is scaled in front of the perimeter, 
wilh the chin on a rest, which brings the eye to be tested into the middle 
line directly opposite the point of fixation. The other eye is covered. Dur- 
ing the whole examtnation the patienl raasl gaze directly at the while spot 
in the center of the perimeter. A moyable di^c containing a small while 
surface is gradually broaght in toward ibe center until it i& seen by the 
patient as while. This is repealed at every angle, and the results re- 
corded upon a special perimetric chart. The fields for color are obtained 
in the same manner, using instead of a white object a tinted one, corie- 
sponding to the color to be tested for. In order to delect scolomsta, the 
disc should be moved all the way in to the center, and any point within 
the field at which the color disappears should be noted. If the patient is 
amblyopic or cataractous, instead of the ordinary disc a lighted candle may 
be moved along the arc of the perimeter, and another light put at the point 
of fixation. The perimeter may also be used to examine the angle of dcvia- 

Tbe Dormal field of vision (Fig. 40) is naturally contracted at the 
nasal side, on account of the projection of ll;e bridge of the nose. It con- 
Isins a physiologic " blind spot " to the temporal side of the fixation 
point, between 10 and 20, as shown by the small circle in the diagram. 
The fields for blue and yellow are somewhat smaller than that for white, 
the field for red still more contracted, and green is the innermost field. 
However, the size of the field for any color varies considerably for different 
persons, and for the same person with different degrees of illuminalion- 

AltcrationB in the field of vision may he concentric or regular con- 
tractions in all directions, or distinctly uneven and irregular contractions, 
according to the amount of fundus-involvemcnt. Scotomata are patches 
in the field of vision in which there is blindness to the object under ob- 
servation. A positive scotoma appears as a dark spot before the 
patient's vision; a negative scotoma is generally only detected by 
examination with a perimeter, and appears a5 an appreciable interval in 
which there is blindness. It is usually due to some loss of perceptive 
power, which, when located at the macula, causes the well-known 
central scotoma, which is pniticularly noticeable for red. Central sco- 
toma is an important sign in many toxic amblyopias. The physiolt^ic 
scotoma, or blind spot, represents a point at which the optic nerve enters 
the eye. The changes in the field of vision are of diagnostic importance 
in many patholc^ic conditions of the fundus, and the perimeter is an efficient 
sid. not only in diagnosis, but in showing the exact results of li 
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optic nerve, and is inserted into ibe inferior portion of the sclera, about 
two lines from the margin of the cornea. 

The internal rectus ie the thickest and shortest of the straight niuacles. 
and arises from the common tendon And librous sheath of the optic nerve, 
and is inserted into the inner surface of the sclera about two lines from 
the corneal mai|[iQ, 

The external rectus, the longest of the straight muscles, arises bf two 
distinct heads, one from the location of the common tendon of the inferior 
and intertiol recLus, and ihe other from the upjier margin of the optic 
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foramen with the superior rectus. It is inserted into the outer surface of 
the sclera, a little more than two lines from the maigin of the cornea. 
Passing between its beads are the nasal, third, and sixth nerves. 

The superior oblique arises from the upper mai^in of the optic fora- 
men, and from the librous sheath of the optic nerve, and passes forward 
lo the pulley beneath the internal angular process of the frontal hone ; its 
tendon is then reflected beneath the superior rectus muscle to the outer 
and posterior surface of that part of the sclera neat the entrance of the 
optic nerve. At the point at which it pusses through the pulley the 
leiidon is inclosed io a s/novml membrane. 
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THE OCULAR MUSCLES. 
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The inferior oblique is a thin, narrow muscle, arising from the inner 
margin of the superior maxilla, immediately exterior to the lacrimal 
groove. It passes beneath the inferior rectus to be inserted into the exter- 
nal and posterior portion of the sclera, about two lines from the entrance 
of the optic nerve. 
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Fig. 43 — Scheme op the Action op the Ocular Muscles. 



Nervous Supply. — The third nerve (oculomotor) supplies all the 
muscles of the eye, except the external rectus and the superior oblique. 
The fourth nerve (trochlear) supplies the superior oblique ; and the sixth 
nerve (abducens) supplies the external rectus. 



10+ EXAMINATION , 

Function.— The eye is turned out by tiie abductor muscles— the ex- 
ternal rectus and the two oblique ; it is turned in by the adductor muscles 
— the internal rectus and the inferior and superior recti. Ilie superior 
rectus and the inferior oblique turn the eye upward, and are called the ele- 
vators ; the inferior rectus and the superior oblique turn the eye downward, 
and are called the depressors. The upper part of tlie eye is rotated inward 
by the superior oblique and the superior rectus ; the lower part of the eye 
is rotated inward by the inferior oblique and the infetlor recfus. Figure 43 
shows the direction of tractlou of the different ocular niuseles. There is 
harmonious impulse and concerted action of the muscular apparatus of Ihe 

FUNCTIONAL ANOMALIES. 

Muscular BaUnce. — When the visual aies of the two eyes exactly 
meet at the object to which they are directed, the eyes are said lo be bal- 
anced or in equilibrium. This muscular balance is maintained by the con- 
stant and equally distributed innervation of the ocular muscles, and is di- 
rectly dependeol upon the relative anatomic formation and physiologic 
strength of the muscles. Any disturhance of these factors produces mus- 
cular imbalance. However, muscular imbalance does not imply Inability 
to perfonn perfect binocular fixation, for in some cases the visual axes are 
rightly directed by increased innervation, and it is this necessary extra ex- 
penditure of nervous energy that causes the asthenopjc symptoms so fre- 
quent In minor distiubancea of muscular equilibrium. 

Perfect binocalar vision requires that the visual axes should exactly 
meet on the point of fixation and that the retinal Impressions of both eyes 
should be simultaneously conducted to the brain and be fused as one image 
in the vi-^ual centers. When there Is any deviation from these normal re- 
quisites, diplopia, or double vision, results. 

In studying the claSBification of the functional anoinalies of the 
ocular muscles, it must be remembered that both eyes are involved, and 
the nomenclature used qualifies the fault, but does not locate it ; for in- 
stance, right hyperphoria means that either the right superior rectus is too 
strong for the right Inferior rectus, or (he left superior rectus is too weak 
for the left inferior rectus ; that is, one eye lends lo turn upward, or Ihe 
other downward. 

Arbitrary clossificalion of the functiona] anomalies can not be iDnde; 
the differences are of degree rather than variety, and the dividing line is 
somewhat indistinct. Cases of musc-ular imbalance in which the equilib- 
rium is maintained by increased innervation of any of the muscles, or in 
trMch the deviation of ike vjsijal ases is only transient or slight, may be 



classed under the head of insufficiency. Cases in which (here is decided 
deviglion, which can nol be overcome by iiicreased innervalion, miiy be 
classed under the head of sliabismus. In the orditiary acceptation of 
the two words we may consider iosufficieQcy as latent or nearly corrected 
sqointi and strabismus as manifest or uncorrected insufficiency, 

Stevens, of New York, has suggesled a descriptive nomenclature for 
the function anomalies of ocular muscles which has been imiversally ac- 
cepted in this C0U11IT7. For the dJIVerent varieties of disturbance of mus- 
cular eijuiULprinm or latent squint he suggests the use of the following 

Oilhopheria, perfect binocular equilibrium. 

HrUropktria, imperfect binocular equilibrium. 

ThE varieties of heleiophoria are' 

Hyperphoria, a Icndency of one eye to deviate upward. 

Esophoria, a tendency of the eyes (o deviate inward. 

Exnpkoria, a tendency to deviate outward. 

Hypirtsophnria, a tendency of one eye to deviate upward 
or of its fellow to deviate downward nnd inward, 

Hyptiexcpharia, a tendency of one eye to deviate upward and outward, 
or of its fellow, to deviate downward and outward. 

For cases in which there is absolute turning or diviiilioH of l 
anis instead of only a lendtHfy, and hence inability to effect perfe 
ular ligation, the following terms are suggested; 

Ortholrepia , perfect binocular Station, 

Htleralropia, a decided deviulion from parallelism (squint). 

Of the dilTerenl varieties of heteroCropia we bave : 

Esotropia, a deviation inward (convergent squint), 

Exotropia. a deviation outward (divergent squint). 

Hyperiropia, a deviation of one eje upward or the other downwaidi' 

Hyperesalropia and kyperr.rolropfa are combinations of the ab 

TESTS FOR INSUFFICIENCY. 
General Remarks. — A prism dellecis rays toward its base ; hence, hy 
placing a |)rism before an eye the rays entering the eye will be so bent as 
lo cause them to leave the visual hkis, and, unless there is muscular 
compensation, in such a case diplopia, or double vision, is the result. 
A high degree prism base down before an eye will so bend the rays that 
they will reach the retina at a ]>oint below that upon which they would 
have impinged had they not been interrupted. By the mental habit of 
judging t!ie position of an object, Ibe deflected rajB ate retened W a. 
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above the optic axis ; in the same way, rays impinging on the noBal 
side of the retina cause an impression of an object on the temporal 
side, and vice versa. The forms of diplopia may be illustrated by figures 
44Bjid4S. 

In figure 44, the right eye is turned in, and instead of perceiving a single 
object, ob, diplopia results, and the patient sees one image, which he 
refers to ob, and anoLher which i? referred to F. ob. llie image of the 







right eye is to the right of that of the left eye, and the case is designUed 
homonymouB diplopia. In figure 45, Ihe right eye is turned out, and 
the apparent position of the object eii is at F. bIi. The images base crossed 
in (heir relative positions; thai of the right eye is seen to the left of that 
of the lefi eye, and Ibc case is called crossed diplopia. 

The amount of muscular insufficiency is measured by the strength of the 
prista, which, placed before the eye at rest, will dellecl llic iniperfecllj 
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directed rays Df light in such a maimer thU there will be perfect binocular 

The strength of the ocular muscles is measured by tbe prism which they 
can overcome, and, by increased innervation and action, maintain perfect 
binocular fiKation. The muscular strength varies with each individual. 










The adductors ciin normally overcome prisms from 24° to 30°, and the 
abductors can overcome prism? of from 6° to 8°, 

It must be remembered that in cases of stable muscular Equilibrium 
there may lie still decided insufficiency and disproportion in the normal 
relative strength of the adductors and abductors. 

Tests Tor the strength of ocular muscles are based upon their ability to 
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measure the obduclors, liases in ; to measure Ihe elevators, bases 
to measure the depressors, bases up. 

It is the Tneasuremenl of the strength of the abductors and 
thai is of most practical importance in ordinary practice, and in all cases in 
which there is reason to suspect any muscular insufficiency in Ihe causa- 
tion of asthenopic symptoms nol only should the tests for muscular equilib- 
rium be applied, but also [he power of adduction and abduction should be 

Cases of apparent orthophoria sometimes show great insufficiency of the 
lateral muscles of the eye. The performance of reading and other near- 
work with a weakened power of adduction gives rise to the most annoy- 
ing symptoms. 

The ordinary procedure in tesdng adduction and abduction Is to seat the 
patient alraut six meters away from a small tlame, snd instruct him to fix his 
vision on the flame. To measure abduction, prisms, bases in, are placed 
before Lhe eye unlil permanent diplopia is produced. The highest prism 
that can be overcome is lhe measurement of the abduction. In tesling for 
adduction, prisms, bases out, are used until increased convei^ence is no 
longer able to maintain lhe image of the light single. The highest prism 
that can be overcome is Ihe measurement of adduction. 

An Arrangement of Prisms for Testing Adduction, Abduction, 
Eicopharia, and Esophoria. — A mare convenient mode of tesling adduc- 
lion and abduction is by lhe so-called " prism-battery " {Fig, 46) sug- 
gested by the senior author.* The prisms begin with one degree lenses 
upon each side, and increase by integers io 20", so that with two degree 
sleps one may measure all degrees of adduction or of abduction from 2° 
to 40°. The open central space permits the lenses 10 be brought close to 
the eyes withoul any interference wilh the palicnl's nose. The lai^er handle 
below allows the first tests to be made with the lowest-power prisms, like- 
it striking Ihe nose; and the lowest-power prisms are placed 



below in order that in testing from low powerE 

breath may not cloud the lenses to be used nejil in order. 

duction, each "baltery" is placed "bases oul;" Io me 

each is revolved so that the bases are "in." To lest exopho 

the same methods are pursued, the Maddoi-rod {rtii) • 

high-power cylinder lieing firsl placed before one eye ii 

Each battery is revolved at pleasure, being fixed by a pivot- mechanist 

below and above, and temporarily held in the posilion desired by clulchi 
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mean' f a mill-edged screw projecting 
fr m the front. The strength of the 
resu 1 ng prisms is indicated by a 
gra lua ed scale engraved on the front 
plile of the containing cell. To pro- 
luce n ore delicate results in the lower 
\ mil c powers, Jackson has em- 
p I yed three prisms, one slationar] 
of 15° and two rotary prisms of J^' 
each 

Phorometer. — The ocular muacle 
teats may be simplified and 
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th e photometer, by which the degree of 
insufHciency existing in a mascle can be easily found. Stevens, of New 
York, has devised an excellent instrument of this description, for the ex.- 
planation of which the student is referred to tlie mure extended works Ml 
the sabject. 

Bj careful stimulation at progressively increasing distances, the full 
amount of the adducling power, called the con vCTgence -stimulus 
adduction, may be measured. The patient fixes lirst on an object 
brought within six inches of the eyes and then slowly carried away toward 
Ihe flame, transferring the vision on the Flame just as Ihe object reaches iL 
Tests for Heterophoria. — The "cover test," although unreliable, 
s enables the physician to delect the tendency toward deviation. 
rough di^nosis the patient is placed in front of the physician, with 
urs about the level ol ihe bridge of the physician's nose, at which be 
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is lold to look steadily. A card is placed over one of the eyfs and ■ 
momeot afterward nilbdravrn ; if there is a tendency to deviale out, a 
slight movement inward is noliced immedialely after ihe withdrawal of 
the card. In the same manner a tendenc)' inward will be delected by 
quick movement outward.after withdrawal of ihe card. Both eyes can be 

In cases of insalfidency. so slight an obstacle as a colored glass placed 
before one eye may produce immediate diplopia j for instance, in a case 
of unstable muscular equilibrium, we place a red or blue glass before the 
Ufl eye ; the patient may immediately declare he sees two images of the 
light at six meters' distance, the colored one being lo the left of the while 
image, showing that we have bomonymoua diplopia, and consequently a 
tendency toward inward deviation. If the colored light were seen to the 
right of the white one, we would have crossed diplopia, and hence a ten- 
dency toward outward deviation. There might also be it tendency toward 
upward or downward de^Halion in addition lo Ihe lateral forms. The 
tendency toward deviation produced by the interposition of a simple colored 
glass is soon overcome, and for Ibis reason the test is unreliable. Another 
disadvantage lies in the fact that the lateral and horizontal defects can not 
be meaaiited separately and distinctly. 

The MaddoK rod consists of a glass rod which, acting as a strong 
cylinder, distorts Ihe natural image of a small flanne at sin meters into a 
streak of light. When a Maddox rod is placed before one eye, the differ- 
ence between the images seen before the two eyes is so marked that, un- 
less there is perfect muscular equilibrium, binocular fixation is impossible. 
In order to make the dilference more marked and lo readily call the 
patient's attention lo the streak, the Maddox rod is ordinarily colored red, 
or a while rod may be used ; or a plane colored glass may be placed before 
the other eye. In testing with the Maddox rod the patient, as before, is 
seated six meters before n small fJame, which should be placed in Ihe 
darkest portion of Ihe room and beyond confusion with any other lights. 
The rod must be placed in the trial-frame, exactly before the pupil, or no 
slreak will be seen. To begin the teat, the eye containing the rod is first 
covered and the point of light noticed ; the other eye is then covered and 
the rod adjusted nntil the streak is seen ; ihen both eyes are uncovered, 
and if the adjustment is correct, bolzh streak and flame will lie simuttane- 
ou.lr Ktn. 

To test for a tendency toward lateral deviation the rod is placed hori- 
lontally before the left eyej being rcfmcled through a cylinder, the image 
is seen running at right angles to the axis of d\t loA, -«\v«^,to *«-■!■ 
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•■ instance, being horizontal, the streak will appear vertical. If [here b 
orthophoria the slrenk will run immediaJely through (he light ; if there i: 
cxophori a the streak will be to the right of the light. If thrire isesophorii 
the streak will be to the left of the light. The degree of defect U 1 
measured by the prism, base out or base in, which will bring the streak im- 
mediately through the light. 

To lest for hyperphoria the rod is placed vertically before the left eye, 
and if Ihe streak, which now runs horizontally, is above or below the light, 
a prism, base up or base dawn, as the case may require, that brings the 
streak immediately through the light is a measurement of (he hyperphoria. 
In recording results it must be mentioned which eye the prism is placed 
before ; as, for ioslance, base down left and base up right. It is well to 
establish oniformily in using this test, and we invariably apply [he Maddos 
rod and the correcting prisms before the left eye. 

We have found that the segment of a high-power glass cylinder jtist large 
enough to iit in the test -lens cell will give a belter streak than the Maddox 
rod. 

The MaddoJL rod and cylinder are usually perfectly satisfactory, but if, for 
any reason, the streak is not plainly seen, or wc believe that the patient ia 
voluntarily attempting to overcome his heterophoria, we must resort to the ; 
use of prisms in testing for the heterophoria. Procedure in this case de- 
pends upon the production of diplopia by prisms of such strength that they 
can not be overcome by increased action of the ocular muscles. To lest the 
lateral muscles an artiticial hyperphoria is produced by placing a prism of 
about eight degrees base up or base down before one eye, and a red glass 
before the other. If there is perfect muscular equilibrium, the two images 
will be seen one immediately above the other. However, should there be 
exophoria, there will be crossed diplopia, and the left image will be seen on 
the right-hand side. The degree of exophoria is measured by the prism, 
base in, which, placed before the left eye, brings one image directly above 
the other. If there is esophoria, homoaymous diplopia is present and the 
left image will lie seen to the left of the right image. The degree of eso- 
phoria is measured by the prism, base out, which, placed before the left eye, 
will bring the two images in the same vertical plane. 

To lest hyperphoria, a prism of about ten degrees, base in, is placed before 
one eye and a red glass is placed before the other eye. If there is perfect 
equilibrium, the two images will be seen by the patient exactly on the same 
horizontal level. If the red glass is before the left eye and the red image 
is seen lower than the white one, there is left hyperphoria, and conversely. 
TAe degree of hyper^ovia, is measured by the prism, base up o 



down, which, placed hefore the left eye, will bring (he Ino images QI^^^H 
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TREATMENT OF INSUFFICIENCY. 

I A9 anomalie9 of refraction are ihe cliicf causes of heleropboria in almost 

I every case. Ihe refraction should he examined under a mydriatic, and ame- 

' Iropis corrected. We must atso bear in mind 'the muscular condition when 

prescribing, if the patient is hyperoi>ic, we must order a weak correction 

in exopboria 1 reduce the correction slightly in orthophoria, and only use 

a strong (orreclion in esophoria. (Sec Ireatmenl of hyperopia.) In 

many cases such procedure alone will sufficiently modify the defect, or even 

perfectly restore the muscular balance, and relieve such reflex symptoms 

as headache, nausea, indigestion, vomiting, and various otfaer nervous 

phenomena. It is said that hyperopia and hyperopic astigmatism are 

the errors most associated with esophotia, and that exopboria is frequently 

associated with myopia and myopic astigmatisiD. We have not been able 

to confirm these observations. ■ 

Another cause of beleropboria is distinctly weakened general vitality, 
and we can espect no decided results until the systemic condition is im- 
proved. In young or vigorous persons we may espect to increase the 
muscular power and innervation sufficiently by normal exercise of the 
eyes with the correcting lenses. If, however, the patient is eitremely 
debilitated or weak, the only relief that can be given is by (he use of cor- 
recting prisms. However, in such cases a partiid correction should at 
first be applied, which, if satisfactory, should be worn for a while and 
afterward carefully reduced in strength, or, if unsatisfactory, should be 
gradually increased until comfort is obtained. Tenotomy should he a lost 

Treatment of Inaufficiency of the Internal Recti. — In healthy 
individuals, even past middle life, wc expect the best results in cases of 
iosufliciency in adduction (a common defect), by systematic exercise with 
prisms, bases out. To prescribe a prism for permanent use or to perform 
tenotomy in such cases without a prolonged trial of gymnastic exercise 
with prisms is assuredly unwarrantable and bad practice. 

Patients suffering from insufficiency of the intemi ore chiefly persons 
whose habits and occupations cause excessive use of the eyes. The in- 
tense headaches and gastric neuroses accompanying this defect call for a 
special mode of treatment. To prescril>e prisms is only affijrding a crutch 
and encouraging the insufficiency. Permanent cure can hardly be effected 
by such treatment. The principle of lenotoVQ-j m ei.Q^'tia™.'wVi'««**-*^* - 



strong or normal musde to such a degree that il will be equally insuflicient 
witb its defective fellow. Such Ireatmenl as this cau hardly increase the 
adducting power, the deficiency of which is at the root of all the uncom- 
fortable symptoms. In view of these facts, the odIv rational treatment lE 
tbatof a tonic nature, effected by the best hygienic and constitutional 

muscle. 

It is a noteworthy fact that the prescription of healthful open air exercise 
will of itself be sufficient to cause the muECular defect to disappear and 
the aslhenopic symptoms to subside, and it is also a fact that the general 
health will improve very often under the ocular gymnastics, which, by 
remedying the muscular defect, removes the exciting cause of the systemic 

The skepticism as to the value of ocular gymnastics in cases of insuffi- 
ciency of the internal recti is largely due to the fact that the treatment has 
not been carried out rationally and systematically, and we especially call 
the student's attention to the proper modus operandi. For minor cases the 
•' finger exercise " is of value. This con-ists of exercising the conver- 
gence by drawing a finger gradually toward the bridge of the nose, mean- 
while trying to maintain a single image of the finger, The linger should 
be withdrawn immediately when diplopia results. This exercise should 
be repealed a doien times at each exercise, and the exercises should be 
used several times daily. 

The more important method is that by graduated exerciHC in over- 
coining successively higher priams, bases out. The following is 
the usual mode of treatment: The amount of exophoria is noted, the 
abduction and adduction is then meosured, followed by the measuiemenl of 
the con verge nee -stimuli;s adduction. This is obtained by coaxing the patient 
to overcome as strong a pair of prisms, with (he bases out, as possible in the 
foliowing manner: A pair of prisms just a little stronger than the normal 
power of adduction are placed in (he trial-frames ; these will, of course, 
cause diplopia for the distance, but not, as a rule, at the near-point. The 
patient is then requested to tin his gaze on a mark made on a card (a cross 
or a. dot seven or eight mm. in size) which is held at the reading dis- 
tance or nearer. The card is then, gradually withdrawn to a small gas- 
jet, the siie of a candleHame, about six meters from the patient's chair, 
the patient endeavoring and being encouioged to maintain a single image 
all the lime. When this point is reached the patient can transfer his gaie 
and fuse ihe double image of the flame instead of the mark on the card. 
rA« maneuver is then repeated with stronger pairs of prisms until the 



limil of adduction ja reached. It will gcnctally be found I 
io° or 15° prisms is as much as can be otercome at 
first, but if the exophorin is not too great it is seldom 
tliBl, after B few (rials, B patieot can not fuse the image 
of a candle-flame at zo feet with this handicap. 

The examiner should then prescribe a pair of prisms, 
liases out, suiting the strength to Ihe indications, giving 
slightly less than the full amount of adduction. It is 
of great importaoee to have the prism set in a well- 
adjusted frame. Figure 48 shows tlie ordinary inlet- 
changeable prism-frame. The patient is instructed to 
place himself 20 feel from a flame, and endeavor to 
fuse the double image ; if, as is usual, it is impossible 
fur him to fuse at this distance, he must approach the 
flame onlil he gels the single image, then to walk 
backward, keeping his gaie steadily fixed on the 
flame, until he reaches his starting-point. This is 
much more dlFHcult for the patient than having some 
one withdraw the marked card from the near point to 
the flame, so that whenever feasible it is preferable lo 
call in the assistance of a second person, particularly in 
the eariier days of this treatment. This assistant, un- 
fortunately, is not always available. If the image is 
still single, the patient is told to hold it steadily so for 
alxjut a quarter of a minute, then to raise the glasses 
and gaze at the flame with naked eyes for the same 
length of lime, and repeal this ten or twenty times 
three tiroes a doy. The patients are instructed lo con- 
tinue this exercise for a week. During the fiist few 
days complainl may be made that the exercise is diffi- 
cult and tires the eyes, but before the week is over it 
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necessary changes for a very maderale chai|[e, and the patient is tlius saved 
Ibe expense of buying a whole outfit of glasses that would be useless to 
him after a few weeks. 

In modemle degrees of exophoria, or In cases in which there is no 
exophoria, but a lack of power of convetgeoce, the symptoms disappear 
after the second week; but Ihis is no indication to stop treatment, for, 
nnless the adduction is forced up fo 50°, or 40° at least, the trouble is likely 
to return, but if the patient can overcome a pair of 25° prisms, the cure is 
probably permanent. The higher the degree of insufficiency, the more 
necessary does it become to force up the power of convergence. 

Insufficiency of llie intemi is not necessarily accompanied by exophoria i 
in fact, some cases will even show a slight esophoria. It is not usual, 
but still quite possible, to find a lack of converging power in cases of 
esophoria, and occasionally a case of divei^ent strabismus can be cured 
by prism exercise ; bat a partial tenotomy of the externals, one or both, 
may accelerate the cure and save much valuable time. It is a safe rule to 
follow, never to over-correct by a tenotomy, and lo follow up the operation 
immediately with prism exercise, — " not lo wail for the lenolomized muscle 
to unite in its new position and later on conlracl, but slimulate the internals 
to fighl, and push their advantage to victory while their opponents are 
nursing their wounds." (Bennett.) Much, however, can be done without 
operation, and many a nervous woman will go through months of treat- 
ment rather than submit [o the slightest cutting procedure. 

It often happens that in cases of mixed muscular defect, by correcting 
the ametropia and properly exercising the interni with prisms, not only 
is the adducling insufficiency remedied, but general muscular balance is 
restored and all the asthenopic symptoms relieved. 

STRABISMUS. 

Synonyms. — Heterotropia, or iDanifest squint. 

Varieties. — The difference between strabismus and insufRciency is only 
one of degree. In strabismus, the muscular insufficiency Is uncorrected, 
the squint is manifest, and diplopia is produced. However, strabismus 
may be only periodic, as when Ibe patient is fatigued or the systemic 
condition weak; or it may be present only when the patient looks at 
distant objects or accommodates for near work. 

Coneomitant strabismus is a variety in which there is equal move- 
ment of the eyes, but the eye still deviates on account of some defect 
one of the ocular muscles. 
Paralytic strabismua is due lo paralysis of an ocular muscle, 



•a^H 



when the eyes are fumed toward the paralyMd muscle, one eye i? deficient 

Spastic squint is a term applied by sonie autbors to cases in which 
deviation is caused by £pHiitnodic contraction of one muscle. It is surely 
very rare, if ever present, and must lesult fiom some peculiar central 

Alternatini; strabiBinus is fixation with either eye, the other eye 
deviating. Part of the lime one eye squints ajid part of the lime the 
other is at iaull. If occurs when the vision is nearly equal in the two 
eyes, or when one eye is used for near-work and the other for distance, 

Monolaleral, or constant strabismus is the name given to those 
cases in which the squint is always in the same eye. 

Internal BtrabismuE, or convergent squint, is deviation inward of 
one or both eyes, and is usually due to the increased convergence of an 
ametropic eye. The converging eye is usually highly hyperopic. Hom- 
onymous diplopia is produced. 

External EtrabismuB, or divergent squint, when monolateral. is a 
deviation outward of the visual ai^is of one or both eyes, and In most cases 
is due fo insufficiency of adduction rather than to overaelion of the abduc- 
tors in an ametropic eye. The divei^ng eye is usually highly myopic. 
Crossed diplopia is produced. 

Disadvantages.' — When there is uncorrected deviation of one eye 
diplopia results. To overcome this anomaly of vision, one eye is 
thrown out of use and the Image suppressed, and if this amblyopia 
is untreated for any length of time it gradually increases until the affected 
eye may become practically blind. Before the eye is turned out of use and 
the amblyopia ex anopsia developed becomes discommoding, asthenopic 
symptoms are caused by the slruggle for perfect binocular fixation. The 
cosmetic disadvantage of squint needs no discussion here. 

Diagnosis. — Ordinarily, strabismus is apparent on simple Inspection. 
However, we can not depend on the symmetric situation of the cornea, as 
it sometimes happens thai the visual axis is la one side of the center, and 
an eye is thought to squint which is really properly directed for perfect 
binocular vision. The cover-test is reliable for the simple diagnosis of 
strabismus. The patient is told fo Hk his vision on an object and the 
fixing eye is then covered, and immediately the olber eye will turn into 
position and fix while the other deviates. 

The movement of (he sound eye when covered is called the s 
It strabismus the souTLd £■]« inftAi. «,' 
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in its devialion equal to that made by ihe squinting eye in its effort 
In paralytic strabismus the pnralysia in llie affected eye prevents full ntove- 
menl, and the secondary deviation h always greater than the primary squint. 
The primnry and secondary dtviations may be measured by marking on the 
lids the boundaries of Ibe cornece before the lest, and the boundary nf the 
cornea of the affected eye when sHerapting to fis, and the boundary of the 
cornea of the sound eye diverging under cover. The markings on the lid 
of the squinting eye show the primary devialion, while those on Ihe li " 
the other eye show the secondary deviation. 



/a paralytic squint there are : hi coHCBBiilanl squint Ikert 

(1) Contraction of the field of (l) Displacement of the field of vi- 

(2) Secondary deviation greater (2) Secondary deviation equal to 
than the primary. the primary. 

(3) Disturbance with double (3) No disturbance with double 



ll often happens (hat there is horizontal as well as lateral s^iuint, and 
to properly study the exact character and d^ee of deviation we must try 
to compel recognition of the double images which are received; unfor- 
luiiately, after some time the image in the squinting eye Ijecomes sup- 
pressed, and it is vety dlRicnlt to get Ihe patient to recognise two images ; 
but by placing a deeply- colored glass before the fixing eye its image is so 
modi6ed that the false image which is ordinarily suppressed may be rec- 
ognized by the squinting eie. 

Treatment. — As strabismus is often due to ametropia, or more com- 
monly anisometropia, die first object should be to correct Ihe refractive 
error in both eyes and to strive to bring the squinting eye into function by 
the blinder-exercise, in Ihe manner described under Ihe treatment of aniso- 
metropia. The muscular insufficiency should be treated by systematic 
exercise, at first by the finger exercise, and afterward with prisms. Periodic 
squint is particularly amenable to Ibis treatment. In young children in 
whom there is a tendency to strabismus, the constant use of a weak solu- 
tion of alropin in the sound eye will bring the other eye into function and 
correct the squint, or it may be necessary to completely paralyze the ac- 
commodative effort for some time by using the mydriatic in both eyes. 

When, however, binocular vision can not be obtained by the foregoing 
procedures, an operation must be resorted to. For internal strabismus, 
tenotomy of the internal recti is indicated. For external strabismus, ten- 
otomy alone of the external recti or In conjuoction with advancement of 
aoe or both IcndoDS of the internal recti may be necessary. In regard lo 
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the relalive indications of lenolomj and advancement it should be remem- 
bered that in concomitant aqoint with relaxed tendons we should per- 
form advancement, and with tense tendons wc should perform tenotomy. 
However, it is sometimes necessarj to advance an apparently tense tendon 
and regulate a tenotomy by subsequent advancement. The great diffi- 
culty with tenotomy is. that despite the most careful and assiduous static 
and dynamic testing and operative denterity, we can not be absolutely 
sure of the exact effect of the operation, afler cicatrizBtion and contrac- 
tion is completed. Advancement seems to oFTer more delinite results, 

PARALYSIS. 

Varieties. — Suspension of the function of a tnuscle or a set of muscles 
constitutes true paralysis; impairment of the function alone is called 
pnrisis. One muscle alone may be paralysed, or a set of muscles may be 
affected, or tliere may be total paralysis of all ocular movement. 

Total ophthalmoplegia is paialysis of all the ocular muscles, due to 
some destructive cerebral lesion. 

External ophtbalmoplcgis indicates paralysis of the external muscles 
of the eye — the four recti and the two oblique. It is an occasional symp- 
tom of locomotor ataxia. 

Internal ophthalmoplegia, or paralysis of the ciliary and pupillary 
muscles, is very rare, but partial internal ophthalmoplegia often follows an 
allack of diphtheria. We generally speak of this partial paralysis of the 
Internal muscles as paralysis of acComiDodalion, which will be discussed 

Paralytic strabismus may also be divided and classiiied according to the 
nerve involved. 

Paralysis of the third or oculomotor nerve causes paralysis of the 
muscles of t!ie lid (ptosis), and paralysis of the superior, inferior, and in- 
ternal recti and the Inferior oblique. The manifestations of such paralysis 
are inability to move tbe eye from Its central position inward and upward, 
and hence divergent or vertical squint with crossed and more or less verti- 
cal diplopia. There are also mydriasis and loss of accommodation. 

Paralysis of the sixth or abducens nerve produces convergent 
squint and homonymous diplopia, ■due to a loss of power in the external 
rectus, which is supplied by this nerve. 

Paralysis of the fourth nerve is manifested by loss of power in the 
superior oblique muscles, causing imperfect movement of the eye down and 
out, and hence diplopia and slight convergent S(],iUi 




According to A. Graefe the ptoporlionate frequency is as folio 

}2 per cent., isolated paralysis of a reclus cxiernus ; 
[6 per cetil., iBolaled paralysis of an. oblique superior; 
8 per cent., isolated paralysis of one of the four remaining mus 
t4 per cent , combined paralysis of all these four remaining u 
one or both eyes. 
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Symptomsof paralysis of an ocular muscle arc marked and signiiicnnt. 
The objective symptoms are limitation of movement of the affected eye 
on ihe side and in the direction of Ibe paralyzed muscle. This limitation 
can be generally perceived when the patient holds bis head still and 
attempts to follow the movements of the physician in various directions. 
If the paralysis is slight, it may not be recognized objectively. Another 
ligniUcanl objective sign ts the tendency of the head to be obliquely 
inclined, in a characteristic position for each form of paralysis. The 
deficiency in the alfected muscle is partly corrected and the diplopia can- 
trolled by keeping the head turned toward the side of the alfecled muscle. 

Subjective Symptoms. — Diplopia, occurring when the patient looks 
at an object situated within the sphere of action of Ibe paralyzed muscle. 
The two Images of an object seen in the median line are more widely 
separated when the object is moved in the ilireclion of the action of the 
paralyzed muscle. The image seen by the sound eye is the true image, 
and that seen by the affected eye the false image. A study of the relative 
position of the two images enables us to determine the special muscles or 
set of muscles paralyzed. 

Vertigo, nausea, headache, and incorrect estimation of position in space, 
are disagreeable symptoms of an ocular paralysis. As the patient forms 
incorrect location of objects, his gai« is often uncertain. 

Special diagnoHis of the ocular palsies dep;nds upon the relative 
position of the images in diplopia. To delennine the eye and muscle 
aifecled. we must remember that the loss of motility and diplopia in- 
crease upon the side of the paralyzed muscle. The image of the affected 
eye is olways found on the side opposite thai to which the cornea is 
turned. A ready method is to tell Ihe patient to look straight at a pencil, 
and lo follow the movements given it, until two images of the pencil 
are seen. Then one eye is covered, and according to which image dis- 
appears we know whether there is crossed or homonymous diplopia, and 
the relative position of the two images will give us an idea of Ihe muscles 
paralyzed. To aid in (he diagnosis we append a tabulated anangemeni 
of the conditions in paralysis of the ocular muscle, modilied after Landolt, 
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shuwiug ibe naturf and posilion of the imageE and otlier inipiirtaiil 
correlaled details. 

Causes. — The lesion directly causing the paralysis may be a primary 
affection of tlie nerves themselves, or may be situated in the cerebral cen- 
ter? from wbich the nerves origina.le. Syphilis and tubercular meningitis 
are probably tbe roost common causes. Of the infections diseases, diph- 
theria is most active in causing ocular paralyses, which, however, in these 

enza, rheumatism, typhoid fever, and diabetes have also been mentioned 
as causes. Poisons, like nicotin, alcohol, lead, the ptomains, carbonic oiid 
gas, £[nd exposnre to cold have all been reported as causes. Orbital tumors 
and abscesses, exophthalmic goiter, aneurysm, cerebral hemoirbage, and 
fractures at the base of the brain may cause paralysis by pressure. 

Prognosis, — The duration of tbe paralysis is more or less chronic. In 
the most favorable cases several months are required for a cure. The 
prognosis is favorable when a peralysis is a sequel to diphtheria, some 
mild injury, or transient intoxication. Ocular paralysis associated with 
locomotor ataxia in the early stages is likely to disappear as the disease 
progresses. The pri^nosis is uncertaiti when the true nature of the causa- 
tive disease can not be made out. In cases of long duration, muscular 
atrophy may occur. The prognosis is bad when the paralysis is discovered 

Treatment. — Treatment should be directed to the removal of the 
cause and the relief of tbe symptoms. Syphilis yields to mercurials and 
iodids, and diaplioresis, Meningitiii must be treated in the usual manner. 
Diabetes demands dietary and hygienic treatment. Paralyses of rheumatic 
origin require the salicylates, colchicuni, and other ordinary rheumatic 
therapeutics. Diphtheric palsies generally disappear with healthy bodily 
nutrition and tbe best tonic treatment. The influence of mercuric chlorid 
should never be overlooked. Both the galvanic and faradic currents are 
sometimes of value. For the relief of the diplopia it is well to occlude 
the unsound eye from vision, either by a bandage or an opatue disc. The 
simple patch is the least cumbersome occlusive bandage. In all cases we 
must remember that a long period of diplopia and its consequent distress- 
ing symptoms will elapse before a cure can be effected. If the paralysis 
continues in spite of all treatment we may try to remedy the patient's dis- 
comfort by prisms, but these are rarely of value. In cases beyond the 
possibilil; of cure in which strabismus has developed, tenotomy or ad- 
vancement may be performed lo relieve the disliguremenL In cases of 
secondary contracture an atlempl should be made \.i H\i^*fte: ^e, iiti^wj- 
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meat of (he conlracture bj sttelcbing the antagonist of the paralyzed m 
by selling the overlying [issues with fixation foiccps and strongly k 
the eye several times toward the side of the paralysed muscle. 

Nystagmus is involuntary oscillation of tlie eyeball due to spasmodic 
jerking movements of the eye, not interfering with the volunta 
ments, but accompauying them. It is Ibe result of defective coor 
The involunlary movements may be horizontal or vertical, oblique 
tious aboul the visual axis. Internal squint is a frequent accotupauimentNH 
and there may be simultaneous shaliing of the head. I 

The commonest form of nystagmus is that coming from some deScienc^ 
of vision in both eyes, beginning in childhood, particularly in amblyopia., 
the result of the destructive changes after ophthalmia neonatorum and ii 
retinitis pigmentosa. It also eiiists in microphthaln: 

varieties of congcniwl cataract. Miners who constantly strain their eye» 
in the darkness sometimes develop the disease. Nystagmus from 
disease is only of symptomatic sign ifi nance. It is especially important ia-l 
the diagnosis of multiple sclerosis. 

Treatment beyond simple rest and the relief of the distressing symp- 
toms is of little value. It must always be remembered that there is a 
possibility of improving the visual acuity and modifying the disease by 
correcting lenses. The prognosis of Ihe nystagmus is never encouraging. 



OPERATIONS ON THE OCULAR MUSCLES. 
Tenotomy.^ — Tlie eye should lie thoroughly cleansed and rendered 
aseptic. The section of the tendoo is best performed under cocaiu or 
other local anesthetic, as in general anesthesia the result can not he seen 
during the operation. The lids are kept apart by an eye-specnlum {F^. 
49). The eye is turned in a direction away from the muscle to be divided 
and held by fixation forceps (Fig. 50). A fold of conjunctiva lying over 
the muscle is grasped with the fixation forceps, and a short vertical incision 
is made about tour mm. from the corneal margin through the conjunctiva 
and capsule of Tenon. The conjunctiva is freed from the underlying 
tissue by means of a pair of blunt scissors or other blunt instrument ; 
when the muscle Ls exposed, a stiabisiuus hook (Fig. 51 ) is passed under- 
neath the tendon and the tendon is raised from the globe and divided close 
to the sclera with a pair of blunt scissors (Fig. 52). If complete ten- 
otomy is desired, any fiheia remaining undivided may be caught by a stra- 
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bismus hook and cul through with the scissors. As n rule, ni 
stitch is necessary, although it may be used in cases of tenotomy of the 
interni. After the operation the eye ia cleanaed and a light dressing 
applied for a few hours. A mild antiseptic lolion should be ordered. The 
divided tendon becomes reattached at a point beyond its former insertion. 

Advancement,.— In this operation the insertion of a muscle is advanced 
toward the corneal mai^ia by means of a suture. It is performed on 
weak and relaxed muscles, and in connection with tenotomy of the 
opposing strong muscle. The process of separating the tendon is the 
same as in tenotomy, and the tendon is lifted away from the globe by a 
strabismus hook. A needle threaded with silk of sufficient strength is 
then introduced in the tendon near the upper margin, from behind 
forward, and a sufficient number of millimeters back of (he itisertion (o 
produce the requisite advancement. Another suture ia similarly introduced 
at the lower border of the tendon. With the blunt.pointed scissors Ibe 
tendon is then divided near thesclera, and the needle of the upper suture 
is carried beneath the conjunctiva to a point near the upper corneal margin, 
where it is then brought through, leaving the ends of the thread hanging 
free. In a like manner the needle of the lower suture is brought out near 
the lower corneal mai^in. The ends of the two sutures are then tied 
together, the threads being drawa tight enough to slightly overadvance 
the tendon beyond the point of necessity. This latter precaution ia taken 
to counteract the diminution of odvancement with healing. If desired, 
the tendon may be divided last, after the sutures are brought out through 
the conjunctiva. The surgeon must be careful not only to pierce the 
conjunctiva, but also the capsule of Tenon, as sutures would tear through 
the conjunctiva alone. Some surgeons excise a small portion of the 
conjunctiva and the capsule of Tenon, between the insertion of the 
tendon and the comea. The sutures should be removed on the third or 
fourth day. A mild antiseptic solution may be used as a lotion. 



PART II. 
DISEASES OF THE EYE. 



DISEASES OF THE EYELIDS. 
Analomy. — Tlie eyelids are composed of Ihe foUowiiig structures, frotn 
without inward : Skin, areolar tissue, fibers of the orbicularis palpebramm, 
tarsal cartilage, fibrous membrane, Meibomian glands, and conjuDctira. 
The upper lid is the larger, and is freely movable ; it is furQished with a 
special muscle, the levator palpebrse superioris. The angles which corre- 
spond to the junction of the upper and lower lids are called the canlki. The 
canthus is prolonged toward the nose, and the two lids arE thus sepa- 
I rated by a ttiangulnr siiace colled the lacus lacrimalis. Tile lacrimnl papilla, 
ninUt, is a small conic elevation on the outer margin of each lid, at 
.imtnenccment of the lacus lacrimalis. The tarsal carlilagts are tbin 
[ilates of libnicartilage, about an inch in length, and give (he main support 
(he lid. The cilia or eyelashes are adached to (he free edge of the lids, 
rbe upper cilia ore more nmnerous.'and curve upward, while (be lower 
'e downward. An exeellen( idea of a vertical section (hrough the 
'ipper eyelid is given in figure 53. 

The Meibomian ghndi are situated on the inner surface of ihe eyelids, 
elween the tarsal cartilages and (he conjunctiva. 'ITieir ducts open on 
ii'.' free margin of the eyelids, and furnish a sebaceous secretion jwhich 
levents adhesion of (he lids and epiphora. Figure 54 portrays the appear- 
Mce of the Meibomian and olher glands and ducts adjacent to the eye. 
t muiclis of Ihi iids are the orbicularis palpebrarum, corrugator supercilii, 
sor tarsi, and the levator palpebne. 

DISEASES OF THE SKIN OF THE LIDS. 
lERPEB ZOSTER OPHTHALMICUS is an acute febrile dise 
lied by herpetic eruptions cxten 
iupraorhitBl, supratrochlear, a 
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twigs supplying the cornea may be affected. The symptoms are local 
herpetic vesicles, atid general systemic inTolvemenl. The 
eruption does not pass the middle line of the nose and for^liead. The 
prognosis is good, provided llie cornea is not exleosively involved. The 
treatment cooaiats in relieving the poin, and the application of powders 
and oiotnients for drying np the vesicles and softening the scabs. 




tion ; the chief subjective symptom is itching. The treatment consists 
in proleding the skin and greasing the lids with some simple ointment or 
vBselin. Tlie scales should be motst-ened with warm oil and removed. 

FURUNCLES AND PHLEGMONS of the lid should be incised, and 
dressed wilh anliseplic precautions. 

HEMORRHAGE INTO THE LID, commonly l^nown as •' black eye," 
may Le ibe result of traumalism directly lo the lids m aA^atfM, ttmjasa-w. , 
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or may be due lo injury to remote parts. 5ach as fracture of the skull, Ccr- 
Isin dyscrasias, 5uch as Ecurvy, may cause hemorrhage into the lid by dia- 
pedesis. Trealment is not necessary ; the eitravasated bioud will disap- 
pear in a few weeks, (lot compresses, tead-water, and laudanum, or a 
presEUte bandage, may be ordered. Incising verf puffy lids is s bad prac- 
tice, as the swelling soon disappears of Itself, or, at least, on the applica- 
tion of tieal and pressure. For cosmetic effect, the discolored lid may 
be painted a Sesb tint. 

EDEMA OF THE LID3 is s regular accompaniment of any inflamnutory 
process therein. If (here is inflammalion of the bulbar conjnnctiva or of 
Ihe cellular (issue of the orbit, edema of the lid is a serious symptom. 
The trealment consists in opening any pustular formation about the lid, 
applying a pressure bandage, or, at the last extreme, incising the lid. 

NONINPLAMMATOKY EDEMA OF THE LID is a sign of disease of 
the heart, kidneys, or liver. The general dropsy of Bright's disease is often 
6rs1 seen in (he lower lids. 

EMPHYSEMA OF THE LIDS may be the result of making a false 
passage in probing the lacrimal dpct, or of fracture of the bones of the 
orbit or adjacent bones of the face, ojiening the nasal passages or sinuses. 



BISEASE OF THE EDGES OF THE LIDS. 

BLEPHARITIS is an inllammatioo of the free edges of the lids. 

The synonyms are blepharitis simplex, blepharitis mat^inalis, blephar- 
itis cilinris, l^epharitts ulcerosa, blepharitis hypertrophic a. blepharadenitis, 
ophthalmia tarsi, tinea tarsi, sycosis torsi, and eczema of Ihe lid-edges. 

Varieties.— 'That due to seborrhea and that due to eczema. 

Caases. — Uncorrected ametropis; some inflammatory process, such as 
conjunctivitis, kers(itis, etc. ; inflammation of the roots of the cilia; or 
the condition may be (he result of strumous diathesis. The disease is 
snid to accompany general disturbances of the sexual ot^ans and syphilis. 
Lice are somelimes a cause, 'iliere is also reason to attribute il (o special 
bacteria. Dirty children arc very susceptible to blepharitis. Condnued 
eye-s(rain undoubtedly lies at the bottom of many obstinate cases. Obstruc- 
tion of tlie lacrimal apparatus is a cause not (o be overlooked. 

Symptoms. — The lid-edges are swollen and reddish, and may cause 
in(olerablc itching and soreness. There is a gummy and yellowish 
secretion in the lashes and on the skin near the lid-edge, which, when 
diied. deposits as scabs and crusts. The lids are glued (ogeiher after 



being closed for some time, particularly in the mornings. The eyes lite 
easily. The protean character of eciema may he present ahout the lid- 
edge, and possibly in other parts of the body. The cilia are often 
dwarfed or entirely alwenl, causing a disagreeable disfigurement, in the 
hypertrophic variety the lida may be everted, exposing the puncla tacrimalis 
and causing (he (ears to overflow, thus keeping up the condition, and, 
indeed, aggravating it, as Ihe edge of the lower lid soon becomes water- 
soaked. The most annoying sequel of blepharitis is trichiasis, a con- 
dition in which the lashes become rnisplaced and scratch the cornea, and 
which leads to actual entropion. 

Treatment As this is a frequent affection, it is well to thoroughly 

spite all efforts at relief they cause the patient long years of discomfort, 
and produce a must annoying facial blemish. We should tirst of all 
search for one of the causes enamer.ated. It is advisalile to examitie the 
refraction of Ihe afTected eyes, and be sure that the lacrimal apparatus is 
unaffected. Treat any possible cause. Ali the scales should be removed 
and the lid-edges liept clean and fresh. For this purpose warm water or a 
weak boracic or bichlorid solution (l : Sooo) should he used. In the 
edematous variety, bichlorid in itself is an efficient remedial agent. The 
local treatment by massage with a weak Pagenstecber ointment is probably 
the best at our command. Ulcers, may be painted with a two per cent, 
solution of nitrate of silver. The treatment of the trichiasis consists in 
epilation of the distorted cilia, their destruction by electrolysis, or opera- 
tion. Disease of the conjunctiva snd cornea should be treated simulta- 
neously with the blepharitis. The treatment of the other sequelie will be 
discussed separately , 

HORDEOLUM OR STVB.— A furuncular or phlegmonous inflammation 
near the hnir- follicles or margin of the lid. Eye-straJu is a common 

Symptoms. — ft begins with a pricking pain, soon followed by swelling 
of the affected lid. A tender hard spot is easily located by palpation, 
and maybe inspected by raising the lid away from the eyeball, when a 
yellowish point will be seen. 

TTeBlmenI, — If pus is seen, it should be let out, and, as a rule, the symp- 
toms will usually immediately subside. To prevent recurrence, cleanliness 
and disinfection with a lukewarm bichlorid solution [l : 5000) are de- 
manded. A ten per cent, sulphur ointment may be used, Recurrence 
of styes is suggestive of refractive error or constituliotial disorder, and the 
ametropia and general health should be !ooV.eA«i. 
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CHALAZION is a small tumor arising from an inflammation or closure of 
a duct of a Meibomian gland. It is the size and shape of a spljl pea, the 
convex side being toward the skin. It usually points toward the palpebral 
conjunctiva. ][ may be distinguished from hordeolum by its lo<:aCion, its 
chronic course, and noninflammatory symptoms. The conjunctiva is often 
red and spongy-looking, especially directly overtbe tumor. Tbeskin over 
the tumor is freely movable, and normal in appearance. 

Treatment consists in excising and curetting the tumor, under cocaio, 
using a special forceps (Fig. 55). In e):cising through the conjunctiva, 
tbe scariGcalion followi 




a ^mple incision should be made in the direction of the gland, and curet- 
ting alone should be resorted to. In excising through tbe lid, an incision 
parallel to the edge of tbe lid is made over the chalazion, its capsule is 
opened, and the whole mass excised and tbe cavity curetted. Suture of 
the wound is optional. 



MALPOSITIONS OF THE LIDS AND LIU-EDGES. 

NARROWED FISSURE.— The normal palpebral fissure in the adult is 

26 to 28 mm. long, and about one cnn. wide. Narrowing of the fissure is 

•itber called ankyhblepharoo or blephsirophtmosia. The tiist condi- 




emal angle of tile lids, and may be i 
genital oi due lo a cicatrix following a bum or an ulceration. Blepharo-i 1 
phimosis indicales that a fold of skin coverti the external angle, end results m 
from a contraction of (lie skin of tbe lid afler a chronic conjunctivilis. 

Treattncnt of ankyloblepharon consists in an operation called c 
thoplasty (Fig Sbj The adhesions are disseUed up, leaving a denuded 'I 
\/-shaped wound, the edges of which are drawn together bj sulurei 
Blepharophimosis maj be Correclcd by cutting ana) the redundant ski 
and stitching the edges of the wonnd li^ether 




WIDENED FISSURE is usually a cleav^e of the external canthus due 
(o an injury, afier which union is not perfect. It is remedied by an opera- 
tion called tarsorrhaphy, in which both edges of the lids are denuded and 
Ihc raw surfaces sutured together. 

LAGOPHTHALMOS is a condition in which the eyeball is so extruded 
that the lids can not be completely closed. The enposure of the eye follow- 
ing (his condition is accompanied by the greatest danger lo it 
Lagophthalmos maybe due (o staphyloma of the cornea, ocular 
tumor, or paralysis of Ibe orbiq^laris muscle. 



EXOPHTHALMOS is pro 



of the eye Croi 



i*e. 
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: in Ihe bulk of (he eye li; disease, an orbiti 
body in the orbit, myopia, or probably the accompanying sign of exoplH 
thalmic goiter. It may be present in a slight degree afte 

TRICHIASIS is a contiition in which the cilia are misplaced or misdi-'J 
reeled, and rub against the cornea, causing more or less 
The condition may apply to all the cilia, or only a few may be misdirected. 
\e of trichiasis is trachoma, although blepharitis or any 
> may produce it. Cicalricial cootraction afler 
injury and operstjoti is a cause. The treatment cotisists in curing the 
causative condition, and bj cfMlation, electrolysis, ilUquealioi 
plastic operation. 

D15TICHIAS1S is a coudilioQ in which there is a double 







KNTRDPION is inversion of the edge of the eyelid {Fig. S7). Il re- 
sults from cicalrlntion following tracboraa, blepharitis, wounds, burns, etc 
Blepbarolpaxtn and preisure from bandaging are causes. Il should be dis> 
linguiahed from simple trichiasis, in which the cilia alone are displaced. In 
entropion the edge of the lid is wholly or partly inverted, as well as the cilia. 

TrealmeDt.^If spasmodic entropion is due to a faulty bandage,such 
cause must be removed. One end of ■ piece of adhesive plaster fastened 
below the lashes and the other end to Ihe cheek secures relief. The 
best operative mea.>^ure for spasmodic entropion is Ihe classic excision of a 
horizontal fold of skin parallel to Ihe edge of (he lid, with suluae of 
/itf •roan.l. 
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DISTICHIASIS, TRICHIASIS, AND CICATRICIAL 
ENTROPION. — Electrolysis is petfnrmed by altachmg the needle lo ihe 
negative pole of the batlery, the ptaitive pole being placed on the (emplc ; 
the point of the needle is thrust into tlie bulb of Lbe lash, and the circidl 
closed. Destruction of the bulb is inclicaled by bubbles of gas which ri 
up around the needle. Kacb lash must be irealed aeparately. 

Illaqucation is a name given to a melhoii of changing the dire 
misplaced cilia by withdrawing Ihem, by a noose, through 
the adjacent tissue of held Unfo Innately ll e eyeitbes frequently r« 
gain their abnormal pos n by Eason of Ihe r own elasl ty. 




Excision. — A \/ -shaped incision is- made in the skin of the lid, indue 
ing the misdirected cilia, (he whole flap is excised, and the margin of III 
losi of tissue is drawn together wiih s-ulures. Flarer'a operation (Fig. 
58) consists in splitting the lid into two portions as far back as the ends of 
the bair-bulbs of the cilia. The anterior Bap, containing Ihe hair-bulbs, is 
then CDt away by incision through the skin from above. In cases involving 
ihe whole length of ihe lid, this operation is not advisable. 

Tranaplanlation. — The Arlt-Jaeache operation is perfnrmrd by 
iplilling Ihe lid along the whole ictennaigina! edge for abuut hve mm. 
deep, the anterior layer containiiif; the -orbicular muscle and ihe integjimeot. 
wilh all the hairbnlbs, and Ihe posterior containing \\\e Wtoss bw^ tQiiv.T«.- 




liva. A second 

psrallel lo it, exiending the wbole length of tbe lid. A third incision is 
made in r curved line from one end of the second incision to the other. 1 he 
semilunar fold of sltin thus formed is dissected off, and the exposed uiargiiis 
are hrought li^ether by sutures. The height of the ciirveil incision is pro- 
ponionale to the effect desired. 

Dianoux'a operation is performed by incising the inl^timent to the 
carlilagB only, in n line (larallel lo the lid-edge and about four mm. from il. 
On the inlcrmarginal edge the hd is split between the cartilage and muscle 
until the knife meets the preceding irciaion at right angles lo il, thus form- 
ing a bridge of lid-edge containing the cilia and their roots. Another 
and slightly longer line of incision is now made, parallel with the first 




disiecled up in the middle and left detached at both ends. The bridge of 
the lid-matgin is then drawn up and over the strip of loosened skin, and 
fastened by sutures to the upper bonier of the highest incision, while the 
loosened strip is drawn down and stitched lo the inlermntginal edge. (See 
I^gs- 59< ^') 1'''^ objection to this operation Is that occasional!]' the 
culanenui'hairs on the transplanted Hap irritate the cornea, and thesehairs, 
being much liner than cilia, are more difficult to remove. 

Van Millingcn's operation consists in splilling the eyelid, as in the 

ArU Jaesche operation, from end to end, suflicienlly to produce a gap 

lliree mm. wide in the center and becoming narrower toward llie Canllij. 

Sutures are passed lliroiigh folds of skin on the upper lid, which prevents 




ibrane ^ long as tbe Udi^^^ 
T surface of the patlentV^^^^f 
; are superfluous. In th{|^^^^ 
IS [membrane, is free (ronl^^^^^ 

liGcatiDD of it, consists in ^^| 



llie gap from closing. A strip of mucous 
and about two uitu. broad is cut out of the 
under lip, and is slipped into the gap. Sn 
operation the transplanted tissue, being m 
tbe objectionable fine bairs. 

Sireatlield's operation, and Snellen's modifier 
grooving the tarsus, and removing a wedge-shaped piece of skin,t]ie length 
of tbe lid, and about two mm. from it. When the edges of the wound 
are brought together, the cilia arc turned outward and into their normal 
position. 

In von Graefe's operation, two veTti<:al 
skin of the upper lid, the latter being split 
leaf; Ihe cutaneous margins are 
then entered higher up along the 
vertical incisions. A horizontal 
incision is made through the skin 
of the upper lid, and a triangular 
piece of skin, with its base down- 
ward, is removed ; also a triangular 
portion of the tarsus, base upward, 
is removed, and the wound sutured . 
This operation is recommended in 
senile entropion, when eicision of 
a horizontal piece of skin or the 
application of subcutaneous sut- 

Holz's operation for the same condition consists in excising the skin 
and muscle down to the tarsus, some four to six mm, from the lid-edge, lay- 
ing bare the tarsus, and drawing the two skin- margins together and holding 
them until union is effected, thus giving a solid fulcrum for the everting force 
of the cicatrix and skin, which Hoti thinks is wanting in other methods. 

ECTROPION is cvcrsion of the lid. {Fig, 61.) It is not attendcdwilh 
the severe symptoms of entropion. Epiphora, with tbe consetjuenl eczema 
which follows it, is the worst symptom. In severe Cases, the wholi 
may be everted, leaving the conjunclivB unprotected, a condition popularly 
caWed i/tar ej^e. This deformity results from relaxation of 
age, or paralysis of the orbicularis, cicatricial changes due 10 injuries, 
bugis, etc, and follows chronic conjunctivitis, blepharitis, or other inHam' 
malory conditions about the lids. The scars of lupus and syphiU 
sional causes. Both lids may be atfecLed. 
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Trealment.— For everGion of the puncta — slitting the iacrimnl 

canal and clearing the nasal duct may give relief. Any discernible cause 

should be treated. Mild antiseptic lotions should tie used on the denuded _ 

surfaces. The patient ahoidd be iastiuctcd to wipe the eye from belo'tt 

upward, thus tending to reduce the eversioii by a sort of massage. 




i 



OPBRATIONS FOR ECTROPION are designed to raise (he under lid oi 
to stretch it out horizontally. The usual plastic operatic 
y-shapcd piece of skin below the lid margin. Ihe edges of the denuded 
triangalar area are brought into position by sutures, s-s depieled in figures 
62 and 6j. SneJIen's sulurcs are ihtenda entered on the conjunctival 




side of the lids from above downward, and brought out on the skin at 

about [he level of the edge of the orbit, the ends being knotted over 

of tubing or a ball of cotton. In cicatricial ectropion, the Rrst sfep 

sion between the lid and the bone, and to cover the 

transplanted flap or by skin-grafting. 

PTOSIS is dioopin^of the upper lid. It may result from any eBuaion 
or inRammation weighing down the upper lid. Excessive deposits of fat 
in the lid may cause it to dioop. Ptosis also results from injury to or 
paralysis of the levator palpebrf muscle. 

The treatment of ptosis consists in removing the cause if possible. In 
paralysis of the levator muscle, strychnin and the galvanic [:tirrEnt are use- 
ful. Several ingenious lid-elevators h&ve been devised for the relief of thil' 
condition. Operative interference has for its object tlie removal of a piece 
of the skin of the upper ltd, or the itisenion of silver wire to hold the 
lid up. The tendon of the levator muscle may be advanced, or the 
tarsus may be sutured to the temporal muscle. The patient can often re- 
lieve ptosis by learning to use the temporal muscle, or by throwing the head 
backward in order to see belter. 

A simple and effective operation for ptosis consists in passing a stout 
silk ligature vertically under the skin from the eyebrows to the margin of 
the lids, and firmly tying the ends. The noose formed in this manner is 
Ughlcned every day, until it has cut its way through the confined tissues ; 
ibe resultant cicatrix drawi the lid to its normal position. 

CLONIC SPASH OF THE ORBICULARIS is called NICTITATION; , 
and is really fretjuently-repeated involuntary winking. It may be asso- m 
ciated with hysteria, chorea, or general neurasthenia; in fact, it may Iwb 
a symptoiii of nearly any reflex neurosis. It often becomes a habiL 
Clonic spasms of the orbicularis somelimes appear after the use of eserin. 
Ill persons doing considerable eye-work, there is doubtless some uncor- 
rected error of refraction, 'ilie treatment of this condition consists in ad- 
ministering remedies alleviating the nervous condition, o( in correcting the 

BLEPHAROSPASM is a tonic contraction of the orbicularis, ofteiiiB 
afiecling both eyes. It Is generally reflex, from irritation of the conjunc- 
tiva or cornea by a foreign body or from inflammation of some kind in these 
regions. It is a disagreeable accompaniment of corneal ulcer. Often Ijic 
irritation caused by an inverted eyelash is the seat of the trouble. Rtoto- 
pbobia often leads to blepharospasm. If no local cause is discernible, «e 
must suspect ametropia, or some reflex from a 4\s1kW, imV-MXtra., ■smAi. »a -^ 
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decayed looth. The spasm may be of cenlral origin. Treatment of the 
CBUse is Ihe only way lo attack, the spasm. Pressure pn the faci 
its exit at the alyloid foramen is said to stop tlie spasm, 
fnl. By all means examine the refraclion. 

CONGENITAL ANOMALIES. 
COLOBOMA is a ntime given to a perpendicular tissnre of the li<f/1 
usually the upper one. It is congenital, and is often associated with h. 

EPICANTHUS is a condition in whi-ch a perpendicular fold of skin e; 
tends from the nose 
broad and the Assure to appear smalt. It is a racial characteristic of tbiH 
Mongolians, Wlicn congenital, it gradually disappears. Excision c 
piece of the skin of the nose, called rbinorrhaphy, is sometimea perfon 
for cosmetic reasons. Eye-glasses with stoot nose 
for cosmetic effect. 

NEW GROWTHS, 

EPITHELIOMA should be distinguished from chancre of the lid h 
its slower development, and the absence of syphilillc sytnpton 
In syphilis there is early involvement of the lymph-glands at the angle 1 
the jaw, and edema is more apparent. The treatment of epitheliorna con- 
sists of prompt and thorough incision, and, if the wound is large, a subse- 
quent sli in -grafting. In some cases a careful curetting will sufBce, but on 
the whole excision is safer. After excision, Ihe conjunctiva and skin 
should be sutured separately. 

OTHER TUMORS of the lids ore warts, atigiomBla, and xanlbo- 
mata. All of these may be removed with ease and impunity. Angiomata 
ate bluish-red in color, white xanthomata are a dirty yellow. 



DISEASES OF THE LACRIMAL APPARATUS. 

Anatomy and Physiology.— ^The lairimal appciraius consists of the 
lacrimal gland, its excretory duct, llie puncta lacrimalia, the lacri 
aliculi. the lacrimal sac, andlhe nasal duct. (Fig. 64.) 

The lacrimal s>""'^ is situated at the upper anJ outer angle of the orbit. 
It is inrciteel ia It dense, (ibrous membrane, and is in contact superiorly 



H3 

of the lacrimal gland is carried by I 

sboit distance beneath the conjunc- J 
series of pores, about j'5 of ai 

itlle above lie upper border of the I 




The lacrimal tartaliculi commence at minute openings in the lacr. 
/ff/f//i? of the inner canthuB of the lids, called /a«^/n lacrimalia. They J 
are directed inward to the lacrimal sac. The superior canaliculus 
ascends, and then, turning suddenly inward, forms an abtMV^'MV'^e-wSn.^S 
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nose. The inferior canaliculus descends at first and then Inras abniiilly 
inward. Tliese canaliculi are dense and elastic lubes about 12 mm, long, 
and acl as capillary tubes, being constantly open. 

The lacrimal sac is lodged in a groove of the lacrimal bone, and when 
distended may be compressed Ihrougli the lid. It is lined with mucous 
membrane, and is really a dilatation of the nasal duct. 

The nasal duct is a bone-canal, about ^ of an inch long, through 
which the tears are conveyed from the eye to the nose. It is lined with 
ciliated mucous membrane, continuous with that of the inferior meatus of 
the nose into which it opens. Its direction is downward, outward, and 
backward. 

Ffise/s and Nerves. — The lacrimal gland is supplied with blood from 
the lacrimal branch of the ophthalmic artery, and with nerves hy the lac- 
rimal branch of the ophthalmic and orbital branch of the superior maxil- 

The forces at work in the passage of tears from the gland to the nose 
are capillary attraction as furnished in the canals, gravity causing Ihem to 
fall over the conjunctiva and through the canals, and musculsr movement 
in winking. In winking, the tear sac is expanded by the traction of the 
muscles, and the tears sucked into it. Contraction of the sac is passive, 
due to the elastic action of lense tissues, 

llie lacrimal secretion, called tears, is a faintly alkaline fluid containing 
about one per cent, of solids, of which a small part is proleid in composi- 
tion. The irritation caused by tears is due to the large amount of sodium, 
chlorid which Ihey ci 



■ DISEASES OF THE LACRIMAL GLAND, 
ABSCE33 AND INFLAMMATION of the lacrimal gland D 
The diagnosis depends on the presence of swelling or the signs of abscesS 
in the region of the gland. An abscess should be incised, and any inilmm- 
mation of the gland treated with a mercurial ointment or a salve conlniniDg 
iodid of 






NEW QROWTHS are mostly adenoids, A chlOToma is a malignant 
greenish tumor which sometimes attacks the lacrimal gland. Sarcoma 

disease of the lacrimal gland is sucli a rare alFeclioti that many men of vast 
eiperience have never seen a case. The trealmeni of a tumor is prompt 

DACRYOPS is fl conrfiiion iu which a lacrimal duct becomes occluded 
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and (he lumen full of secretion, forming a bluish tumor on tlie outer uppar:! 
fold of tbe conjunctival sac. ll should he opened with a fine needle. 

FISTULA ofthe lacrimal gland ia usually the result of injury or opeiotion. I 
the fistula should be connected with the con 
dermnl opening soon heals. 



ac, after which the 1 



DISEASES OF THE LACRIMAL PASSAGES. 

The all-important sign of diseases of the lacrimal passages is the ( 
Bow of lear^, or EPIPHORA. The first idea of treatment in such cas 
to clear the passages so that the teats will run into the nose, Howeve 
must remember that in oversecretlon ihe tears will run over the cheeks. . 
Thus, on a windy day or in emotional weeping, there is not only i 
secretion into the nose, causing sniRling, thus proving that the nasal duct n 1 
patolous, but, in addition, epiphora. Oversecretion of tears may be di 
an especially irritable trigeminus nerve. 

AFFECTIONS OF THE PUNCTA LACRIMALIA.— Eversion of Iha ] 
punctB, or even of tbe lower punctum alone, will cause epiphora, 
should immediately endeavor to correct any malposition, as the sefjuencetl 
of epiphora are lery serious, eventually leading to ectropion. /» i-uffcnj^ I 
Bperalions on thi lids, or in Ihi apptiiation 0/ caustics, -we must ataiayt \ 
be careful thai the puncla are not invi^lved, as eversion, with its annoyinj J 
sequeliE, will result if this precaution is not taken. 

Although it is always well to preserve the puncla, whicb have a phyaio- I 
logic function of importance in keeping solid, irritating bodies from the J 
nasal duct and lacrimal sac, the best way to secure immediate (drainage Bl 1 
to slit the canaliculuB involved. This simple operation is performed u I 
follows (Fig. 65) : The lower lid Is drawn downward and outward, and 
slightly everted by (be thumb of one hand, while (he probe point of a 
canaliculus knife (Fig. 66) is introduced vertically with the other hand- J 
V/hen the knife is well inserted into tbe canal, its point is turned in' 
and slightly backward, reaching the inner wall of the lacrimal sac. Dor- J 
iog this maneuver the edge of tbe knife is turned toward the conjunctiva^ I 
and the wjiole length of the canaliculus is divided, close to the muco 
cutaneous junction, by bringing the kn ife up boldly from the horizontal tt 
the vertical position. In dividing the upper canaliculus, tbe upper lid is 
made tense, and the knife is introduced into tlie upper punclum and passed 
into (be sac in a direction downward and inward. If tbe canalicultis 
is very small, a fine -pointed conic probe should be iraei^T^VVn X^'iM;*. 



Ls modificatioiis of 



kept open with a probe. 



tioD, nilh > groove director, 
should be examined Bt,short intervals, and 




occludes the canat but 



> foreign body, sach 



, — Obstruction of (he c 

eyelash, which not only 



The ohitniction may be due 
iliculus, called a dacryoHlh. Polypi of the canal iculi 



may grow so tuxurinntly as to protrude from the puncta. The treatmeotH 
these CBMS is to remove the foreign body if it protrudes from the panctiu 
or, if the obsiraciion is due lo a stone or polyp or there is absolu 



or oblitf ration of (he sac canal, the canitliculus should be promptly glit to 
hs full extent. 

AFFECTIONS OF THE LACRIMAL SAC— The lacrimal sac is lined 
with mucous membrane, which is liable to inflamniation and catarrh like an; 
other mucous membrBne. Any condition which obstructs the free passage 
of the tears predisposes to disease of the sac, and particularly if the 
obstruction is in the nasal duct. Tbe sac also becomes diseased by 

sac leads to blennoirhea, and (his, in its turn, leads to dacryocystitis, Mr 
abscess of the lacrimal sac. The con(ents of a cons(ant1y suppurating 
(ear-sac are very infectious, and although the patient may go on for many 
years with epiphora, red eyes, and crusting of the lids in the morning, yel 
(he infection may be so severe as to set up an inflammation which will 
eventually destroy the eye. Tbe slightest abrasion of tbe coinea may be- 
come infected, and a dangerous ulcer result. 

Dacryocystitis begins with local pain and redness of tbe skin, with 
conjunctivitis. Soon the distended sac appears as a tumor involving the 
inner canthus of the eye. If left to itself, this tumor may ulcerate, and 
(he pus burrow through the skin, establishing what is known as a 
laciimal fistula, which may remain a lifetime, and become in itself a 
safeguard against a new attaclt. Often (he distended sac loses its elastic- 
ity, and becomes a permanent tumor, called hydrops sacci lacrimalis. 
The diagnosis bctwecD simple catarrh, blennorrhea, or hydrops, is 
easily made by emptying the sac by pressure with the linger. In catarrh, a 
watery secretion appears at tbe punctum ; in bleimorrhea, there is more or 
less pus j and in hydrops, the sac may empty into (he nose and no secre- 
tion appear. Dacryocystitis and fistula need only be seen to be Recognized, 

Treatment,^ Any nasal affection should be corrected, and a free pass- 
age of tears into the nose established. Tbe latter is best effected by the 
pas.sage of sounds. Bowman's sounds or probes (Fig. 67) arc usually em- 
ployed. Tbe canaliculus should he slit, and the following day the passage 
of probes commenced. It is optional which canaliculus is used, but the 
upper is shorter and easier to sound. 

To pass a lacrimal sound or probe, the paint of (he sound must be 
passed along (he floor of the slit canaliculus to the nose, until it is felt to 
strike against bony resistance ; the sound is then rotated until it points down- 
ward ; keeping close to (he inner wall of tbe Sac, the sound is then firmly 
pushed along. Under ordinary circumstances, if the probe is iti the right 
position, it will ])ass along the nasal duct with a moderate pressure ; undue 
resistance to a small probe indicates stricture o( \,\ie iiitV oi «. ^ 
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sage ; in either case Ihe pressure should be used cauliously. If the sound 
has passed easily, il should be left in position several minnles i in fact, it 
may remain a half hour often lo advantage. If the passagehas been light, 
the sound should be iramediately withdrawn. The sounding of the pas- 
sage should be repeated every three or lite days, and the size of the 
sounds progressively increased. In aome cases it is veil for the patient 
to wear constantly for several days a leaden stylet. Theobald and others 
advocate the use of very lar^e lacrimal sounds. A special probe -pointed 
knife has been devised (or slitting strictures of the nasal duel. In treat- 
ment of the lacrimal passages, ne should resort lo frequent syringing, vari- 
ous astringent and antiseptic preparations being used. Weak solutions of 
silver nitrate do well in cases of Mennorrliea. 

Obliteration of tbe lacritntil sac is a questionable procedure. The 
trealment of dacryocyBtitis consists in voiding the pus, either through 
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Fig. 67._LACRtHAL Souhks. 

the canaliculus, or more often by an incision through the skin. Tbe IbtuI* 
is treated like other Rslulous passages, and will generally heal if the obstruc- 
tioD lo the passage of tears is removed. Repealed syringing and probing 
are the important after-treatments of all these affections. 



DISEASES OF THE CONJUNCTIVA. 
Anatomy. — Tbe conjunctiva is the mucous memlirane of the eye, and 
when the lids are shut it farms a closed sac. Tlie part covering the eye- 
ball is called the bulbar conjiint/iva, and the part reflected over to the inner 
sorface of the lids is called the palptbral conjundh-a. The part forming 
the fold between the two is called the/omijr, and Ihe region.i between the 
I ira palpebral and bulbar portions are called the luld, or palpebral sinuses. 



THE CONJUNCTIVA. ^49^ 

The superior sulcus is the deeper. The conjunctiva covering the cornea is 
thin, closely adherent, and contains no blood-vessels. Upon the sclerotic 
it is IhlcUer and less adherent ; but upon the inner surface of the lids it is 
somewhat closely connected, and exceedingly vascular. The conjunctiva 
is directly continuous with the mucous membrane of the mouth and nose, 
and is sympathetically alfected by disease of these cavities and their con- 
tinuations. InSammation of the ga^slrointestinal and pulmonary tracts 
may cause congestion of the conjunctiva. The conjunctiva is traceable 
into the lacrimal gland above, and into the lacrimal sac Leiow. Im- 
mediately to the outer aide of the caj-uncle is a slight duplicature of the 
conjunctiva, called the/Afa semilunaris. This is a rudimentary third lid 
— the nictitating membrane of birds. 

Diagnosis of Superficial and Deep Congestion. — To distinguish 
congestion of the conjunctival vessels from engorgement of the deeper ves- 
sels, we must bear in mind that the conjunctival vessels are eaiiily movable 
upon the sclera, are bright red, and may he traced along their entire course. 
In deep congestion the individual vessels Can not be seen, and there is a 
bluish -red or violet injection. 

As the gravest mistakes in the treatment of ocular disease by the inex- 
perienced are due to a lack of knowledge of the salient and characteristic 
features of each of the diiferenl types of ocular inllammation. the following 
(able {a modification of that of BtunsJ, is given on pages 150, 151. The 
student is ui^ed to review carefully this table before reading further on 
diseases of the eye ; remembering, however, that the typical signs of each 
condition are often more or less modified or absent, and that combinatioos _ 
of the dilferent processes arc frequently present. J 

SIMPLE CONJUNCTIVITIS. I 

HYPEREMIA OP THE CONJUNCTIVA is a symptom rather than a 
disease, and is generally the sequence of some irritation of the membrane, 
such as foreign body, weeping, heat or cold, exposure to light, elc. Tlie 
treatment consists in removing the cause, which, in many instances, is a 
small foreign body which the patient has been unable to locate. 

CHRONIC HYPEREMIA, OR DRY CATARRH, of the conjunctiva is 
caused in many ways. Irritation by dust, peculiar to such occupations as 
those of the miller, stone-mason, etc., is a fruitful source. Any derange- 
ment of the secretion or excretion of 1he tears is a cause. Firemen, pud- 
dlcrs, and others who work continually in a. strong light, students, using 
their eyes excessively and often by poor light, i 
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Th 


e symptoms ar 


Itching and sensation as ofa foreign body or heat in the 


ey 


. The distre 


s increases toward evening, showing the indubitable 


P' 


aence of eye-sI 


ain. The upper lids feel heavy, and there may be blcpha- 




congested, ihere is a unifonn redoess, and all the accompanying signs ci 
catarrhal condition. At the sides and over the tarsus there a 
nodules looking like raw flesh. There is no pathologic S! 

The treatment consists in correcting any error in refraction oi 
trouble. To nvoid the deleterious influences of some occupations, f 
rive glasses may bi; ordered. If there is exposure to sun-light, it 




rilSEASES OF THE CONJUBCTIVA, 153 

tenses should be prescribed. Astringent and antiseptic applications are 
advisable : and in case tbe catarrh is persistent, applications every second 
day of a two per cent, solution of silver nitrate are recommended. 
Touching the eyes with pencils of blue stone or alum is sometimes of use. 
Often, in old and refractory cases, a variation in the astringent employed is 
of advantage. Irrigalion wilh hot or col<i lotions of plain wat^ is always 
advisable ; besides the pleasant local effect, absolute cleanliness is assured. 
Figures bS and 69 illualrate the sionplest and best mode of applying the 
alum pencil, which also dispenses with the annoyance of evening the 
upper lid. The skin over the middle of the upper lid is grasped between 
the thumb and forefinger of the left hand, pulling the lid upward and away 
from the globe. The patient is told to look downward, and with the right 
hand the pencil is inserted deep into the upper sulcus, especially in the 
direction of the canthi, where the greatest congestion is usually located. 
The advantage of this method over eversion of the lid lies in the fact Ihat 
tiie remolesl depths of ihe sulci can be reached. In applying the pencil to 
the lowcrsulcus, simple eversion of the lid by tension is all thai is necessary. 

HOW TO uaK KYE-DROPB.— When ordering astringent or antiseptic 
lotions for the eye, we should instruct the patient how to use them. He 
should lie on his back without a pillow, and with a clean dropper several 
drops should be placed immediately in the eye; the lids should not be 
violently closed, thus squeezing all the lotion out, but tlie eyeball gently 
rotated, diffusing the lotion in all parts of the conjunctival sac. Instead 
of wiping Ihe lotion out, it should be allowed several minutes to dry in 
the eye. Surplus lotion should not be put back in the bottle but thrown 
out. and tbe dropper cleansed after each instillation. The use of eye-cups 
is not recommended. 

SIMPLE CATARRH is one of the commonest diseases of the conjunc- 
tiva. In addition to being due to the irritative causes already mentioned, 
it is a fretjuent accompaniment of the ordinary infectious diseases, such as 

junctival catarrh. Tobacco smoke and other irritant vapors are Causes. 
Kinally.any bacterial invasion producing inBammation elsewhere in the 
body, may cause trouble in the conjunctiva. 

SymptOmB. — It begins with a hyperemia, followed by a profuse watery 
discharge. I'he lasbes are matted, end the lids are glued together in tbe 
morning. There is profuse lacrimation, called forth to remove the 
sive secretion from the conjunctiva, and, as the capacity of ihe dn 
apparatus is overtaied, epiphora tcsulVs. \^vilc ttcmi 'Oafc 
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symptoms of conjun clival congestion, tlie patient is annoyed by the optic 
defects caused by flakes of mucus on llie cornea. Fholopliobja is 
sometiincs distressing. Again, the symptoms are worse in the evening. 
The patients complain that they have a sensation as of sand in the eye, 
nnJ they are inclined to prolong (he irritation by rubbing. 

Tbe coiirse of the disease varies from one week to an indetinite period. 

Treatment. — Ordinary measures with aslrlngent and antiseptic washes 
will alleviate the symptoms ; but when there is a hidden cause, the process 
continues. Occupation, habits, and continued eye-strain are causes which 
are often left uocombatted. In such cases local treatment is of little avail. 
Anointing the Hds with pure or medicated vaselin every eveoing should 
be insisted upon. Geoerally, the use of an astringent is advisable,- — alnin, 
silver nitrate, and zinc sulphate are the most commonly used. No direct 
rule can be given for the strength and frequency of the applications. Each 
case needs a special treatment. Tannin and lead acetate are also used as 
astringents. 

PURULENT CONJUNCTIVITIS. 

Purulent conjunctivitis is a term used to cover highly infectious processes 
of the membrane. It varies according to the mode of infection. The 
most serious eases are generally due to the gonococcus of Neisser. 

3IMPI.E BLENNORRHEA of the conjunctiva is distinguished by red- 
ness, swelling, profuse yellowish secretion, and involvement of the lids, 
skin, and even the neighboring lymph.glands. Crusts are formed at the edges 
of the lids, and pseudomembranes on the internal surface. In the height 
of the inflammation, tbe conjimctiv& maybe so swollen as to push between 
the lids, constituting what is called chemosis of the conjuuctiva. The 
discharge la at first watery, then purulent, and in the subsidence of the 
disease it is (^lmila^ to that of a simple catnrrli. 



GONORRHEAL OPHTHALtMIA AND OPHTHALMIA NEONATO- 
RUM may be considered together, and are generally due to the gonococ- 
cus ; although it has been definitely shown that opblhalmia, both in the 
adult and in the new-born, may be (he result of a discharge from the geni- 
tals, independent of gonorrhea. There is no difhculty in recognizing a 
case of gonorrheal ophthalmia. Tbe lids are enormously swollen and 
constricted. There is intense pain and marked constitutional symptoms. 
Profuse purulent secretion emet^es from the palpebral lissure, which i> ia 
itself highly infectious. For this reason, in cases in which only one eye ii 
iffecied, tbe other eye should be immediately protected by a BuUer's 




shield, made of a nutcli-glBSS, and held in place hj s perrorated baadage 
enlirely covering the skin snrrounding Ihe orbit of the sound 
eye. 

The most serious sequel of purulent ophthalmia is corneal uIceratloQ. 
In these sad cases the eyeball may be entirely dealroyed or rendered use- 
less by dense corneal opacities. 

Treatment. — The first treatment is prophylactic. Caution gonorrheal 
patients agtunst ocular infeclion, and protect the sound eye. Ophthalmia 
neonatorum is prevented by Credfe'a method of dropping s few drops of 
a two per cent, solution of nitrate of silver exactly on the cornea of a 
child bom of h molber who is suspected of voginal infection. Other solu- 
tions have been suggested, but have no advantages over this simple 
method. We think, however, as a prophylactic measure this strength is 
greater than necessary, and liable to cause inHammation. A one per cent, 
solution, together with cleanliness, etc., seems sufficient until decided 
symptoms appear. Tlie classic treatment of these affectioDS has been to 
cleanse the eye with a solution of mercuric corrosive sublimate (l : 5000) 
every half-hour, and apply a two per cent, solution of silver nitrate three 
times a day. For various reasons we are inclined to dissent to this treat- 
ment as a rou line- practice. 

The first and most valuable part of Ircalment is thorough irrigalion at 
short intervals. This is the fundamental principle in the therapeutics of 
all autoinoculable and purulent processes. Remove the self- multiplying 
cause, and assist nature to combat the original infection. It is our opinion 
that most cases of purulent conjunctivitis may be cured solely by repeated 
irrigations with sterile water. Strong antiseptic applications are usually 
unnecessary. The infection soon gains access to tissues possibly beyond 
the reach of local antiseptics, and, moreover, such substances in germi- 
cidal strength have generally a devitalizing effect on the tissues involved, 
and this is exacllj' what we wish to avoid. Let cleanliness he Nature's 
BssistanCi and only when the curative process is delayed let stimulating ap- 
plications be used. Silver nitrate is, beyond question, most valuable. 
Also, in such cases Ihe best h^ienic conditions and tonic constitutional 

In view of its importance, it is unfortunate that thorough and repeated 
irrigation of the sulcus is seldom efifected. To cleanse at intervals of a 
half-hour every portion of an infected conjunctiva in an active state of 
purulent inflammation is a difficult Cask. The lids are tense and swollen. 
The palpebral and buUar conjunctival surfaces are, as it neie, glued 
together, making the depths of the sulci almost itiaccesviive- ■%« ^liisv'.'^^ 
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the iiianipuklioD is intense. An infant vjgoniusl; resists all eflbrts to i 
the Iii5s, and even in the case oC adults it is often quite impracljcahle u. 
these circumstances. To be efTectual irrigation must be thorough, and b 
the active inSaauoatory stage it shonld be repeated at least every h 
hour. What might be called the " golden rule " in^these cases is ; Wilhim 
care/ulim'galiiiti, all other Irtatmenl is unreliablt ; wUh perftcl 
other Ireatminl is -asually umutissaty. 

la the inigalion of the eyes we have had little mechanical or 
tol assistance offered to us. Some surgeons advise against the 
hard substance in irrigation, as they fear injury to the cornea in manipulki^'fl 
tion. Of the few methods suggested, that of Kalt, with the itrigaJon-I 
tube, seems to have produced the b 

We have had made an instrument which seems to answer all the requitft^l 
mcnts of a satisfactory sulcns-Byringe (Fig. 70). It is, in all essential*, J 




simply a lid -retractor, such as every one uses in operations and ir 
ing inflamed eyes, etc., but made hollow for the passage of a lii] 
parts of the sulcus. It is perforated al its edges and on hoth its bulbar ai 
palpebral surfaces, to allow the passage of liquid through and 
The small holes are depressed to prevent occlusion by close contact with J 
the conjunctiva, and both surfaces are grooved to allow a drainage llovrJ 
from the sulcus. There are no ragged edges or protrusions to injtu' 
eye and (here is no danger of the fluid being squirted back into the 
alor's eyes. The retractor may be made of metal or hard rubber. 
best used with a fountain syringe, the pressure being regulated by t 
height of the reservoir above the patient's head, tlie current controlled by »3 
atop-cock, or by pressure on the tubing near the retractor. Tl 
ment is also adapted for adjustment to a hypodermic syringe, having » | 
thread the same size as an ordinary hypK>dermic needle. 
With this refraclor-syringc the eye ni'a.y be easily and thoroughly washed 
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It the shortest intervals, as Ihere is little pain in ils introduction. Every 
Iwentj Tninutes is the least interval ever necessary. At least a half-pint of 
water should be used at each irrigation, aud during the cleansing the re- 
tractor should be moved about slightly in the sulcus. The liquid should 
be drained over the side of the face into a basin, care being taken that it 
docs not enter the ear, nose, or mouth. This is particularly necessary in 
infants. Any solution may be used, although sterile water, or possibly a 
weak pure boric acid solution or permanganate of potassium, will be found < 
effective. The Quid should be used at body temperature, unless for special J 
reason the application of heat or cold is desired, which niay be readily I 
applied io this manner. The solution, gently run llirough the syringe, 
also ofleis an excellent substitute for wel packs and fomentations in ( 
lain cases of ocular inHammalion. Thorough applications of such stit 
lating and astringent solutions as silver nitrate may be made by the reti 
tor-syringe with the hypodermic barrel attachment. Before and after i 
it is, of course, cleansed and sterilized. 

In easts of eernial invohimcnt with the possibility of prrf oration, atropin J 
ii imniiiiialely indicattd. During the subsidence of the disease, a weak 1 
yellow ointment may be applied to the lids at night, to prevent gluing to* I 
gcther of the free margins. 

Sequelie. — The serious sequela; of purulent conjunctivitis are corneal 
ulceration and opacity, corneal perforation, prolapse of the iris 
synechife, anterior staphyloma, and in extreme cases total destruction of one 
or both eyes from panophthalmitis. The treatment of the sequelce will be 
discQSsed under the respective headings, 

DIPHTHERIC CONJUNCTIVITIS is an intensely disastrous disease due | 
to infection of the conjunctiva by the Klehs-Lolllei or similar liaclllus. 1 
There is a painful board-like swelling of the lids, and a scanty seropurulent 
or serous discharge. The ordinary constitutional symptoms of diphtheria 
may accompany the afTeclion. The treatment does not differ from that of 
other purulent affections of the conjunctiva, except in the relief of pain by 
atropin and the ordinary diphtheric measures. Disease of the cornea is 
seldom avoided in this affection. 

CROUPOUS CONJUNCTIVITIS is said to differ from true diphtheric 
conjUDClivitis in that it is characterized by a soft, painless swelling of the 
lids, and a membranous exudation on the surface of the conjunctiva. The ' 
treatment is virtually the same as for other purulent infections of the c< 
junctiva. Caustics arc contraindicated. 
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FOLLICULAR CONJUNCTIVITIS. 

Sj'inptoins. — Follicular eonjunclivilis is an inflammalion accompanifd 

by (he fornialion of follicles or nodules in the conjunctiva (Fjg. 71). It is 

more infectious than simple cilirrhal conjunctivitis, and ib more prone to 

relapses although no ciLalnces are left after the follicles disappear. The 

lisease may be acute or chronic. The 



edes, when they appear 

miug through the over- 

companyingperi- 



leal margin, 
character a special 
be the cause, 
should be first directed 




. the 
of the patient being alTecled. The 
secretion should be kept washed away 
by sublimate solution. Applicatioas 
of blue stone or alum may be uf use. 
Smarting can be soothed by cold compresses. The conjunctiva should be 
cocainized and the follicles aqueeied out with ciliary forceps. 
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TRACHOMA OR GRANULAR LIDS. 

DefinitioD.^A disease of the conjunctiva, characterized by (he unre- 
stricted formation of follicles, wliich, instead of being absorbed us in 
follicular conjunctivitis, produce permanent granular masses, spreading 
over the surface of the entire lid. and presenting, in extreme cases, the char- 
aclerislic appearance of a bunch of grapes of a deep red color (Fig. 72). 
The upper lid is generally first affected. The conjunctiva dies where the 
follicles are abundant. Ulceration takes place, and the necrosed membrane 
is replaced by scar-tissue. The disease is chronic, and prioresses manj" 
years, new nodules being formed wliile others arc ulceraiing and cicairi ring. 

Course. — The disease begins with a conjunctivitis, followed by foliiculnr 
formation and growth of vascular tissue over the cornea, due to friction 
of the roughened lid, causing a keratitis. The upjier third of the cornea 
is most affected, and there h a distinct line of demarcation between the 
healthy corner nnd ide vascular tissue. This condition is called pannus, 
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II be fully considered under diseases of ihe cornea. The second 1 
stage of trachoma is ulceration of tlie follicles. The si 
slight, becomes mucopurulent, and the follicles, instead of being distinct, j 
have a ragged appearance and are ulcerated. The entire conjuncliva ii 
congested, and the lashes are matted together with tlie secretion. Aftei | 
months the disease pnsses into the third stage — cicaltization. The granu- 
lations have now disappeared, there is little secretion, and the conjunc- 
tiva is no longer actively inflamed and rough, but is dry and dirty white, 
thickened, and rolled into fine folds. This atrophic condition is called 
parenchymatous xerosis. The entire lid is now shorter from aliove 
downward, so that the lids when closed gape to a slight degree, and are 
tamed in. The lashes arc sparse 
and irregular, and trichiasis results. 
Running parallel to the under sur- 

e of the upper lid and i mm. / 






a thick 



The 




the first stage are pain, itching and 
burning of the lids, lacrimalion, 
photophobia, and asthenopia. Later 
on there is dimness of vision, which 
increases in the third stage. There 
are also the annoying symptoms 
caused by the inverted laahcs. 

Cause and Diatribution.^ 
Poorly nourished and scrofulous 
persons are most aficcled. Unhy- 
gienic habits and contagion in crowded 
in the production of the disease. Trachoma is rate in 
regions, and increases toward Ihe lowlands. The peculiai 
of some of [he Continental emigrants is possibly due to ll: 
habits, rather than to any inherent racial peculiarity of temperament. 
According to Burnett and others, negroes are particularly immone from J 
trachoma. 

There is unanimity of opinion as to infectiousness of Lrachoma, a 
although there is an inclination to consider tile disease as due to a spec 
germ, the reports of baeteriologic investigation have not been hnrmonioi 

PrognoBis is unfavorable. The disease lasts for many yea 
is rarely complete recovery. The dryness of the coniuuOiii' 



: marked factors I 



ceplibilitr 1 
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ing, and by the irrilalion and exposure of the corneal epithelium »i 
afl'ecled. Enlropion and trichiasis are disagreeable seqoelie. 

Trealment. — The patient should be informed of the infectious oMuce of 
the disease, and warned not to wipe his eyes on public towels. To the 
15 and pooAy nourished, change of environmEut and constitutional 
of great value. In the first stage, antiphlogistic and antisep- 
tic remedies ate indicafed, such as leeching, scarificalion of theeverled lids, 
applications of I : tooo suhlimate solutions, and frequent irrigatioii of the 
eye with a retractor syringe and a mild antiseptic solulion or cold water. 
The older treatments with cupric sulphate, nitrate of silver, atropin, yellow 
Olid of mercury, etc., often have little permanent effect on the disease, and. 
are at best only palliative. The object should be to abort or destroy the 
granulations. A favorite method consists of squeezing the granulations 
with roller- forceps (Fig. 73) ; or they may be expressed by the sui^eon's 
thumb-nail. Another treatment is rubbing tliem with a hard 100th- 
brush and a I ; 500 sublimate solution. Tbe Keining method con- 



sists of firm massage to the conjunctiva of the iijiper lid with a wad of 
cotton soalied in a I : zooo suhlici;ate solution. Some surgeons recom- 
mend the application of as strong sublimate solutions as I ; 100. Some- 
limes strips of the hypcrtrophied mucous membrane may he excised 
to advantage. Tension may he relieved by splitting the external canthus. 
Hyperemic and sofi granules roust be more carefully handled. Massage 
with iodoform ointment may he used, and is less painful to the patient, and 
often gives good results in a very short time. Pannus should he treated in 
the usual way. Distortion of the lids must be corrected, and corneal 
opacities looked to. Constant instillations of glycerin are said to be 
palliative. 

TUBERCULAR CONJUNCTIVITIS resembles trachoma, hut is, as a rule, 
confined to one eye. The idceis aje decidedly greater than In trachoma., 
'["he diagnosis is definitely established by hacteriologic examination and by 
the symptoms of tuberculosis elsewhere. The prognosis is unfavorable. 
The local IrcatmenI is to effect destruction of tissue involved. General 
trealment is that of systemic tuberculosis. 

_, ] ^ 
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VERNAL CONJUNCTIVITIS, OR SPRING CATARRl 
inflammalioD recurring each sjiiing or summer and di^appearinE with the ' 
frost. The alTeotion is binocular, and occurs chiefly in (he young. It is 
ch:>raclerized by a swollen and injected limbus and the signs of geoenil 
catarrhal inflamniation. The conjunctiva is pale, and looks as Ibough il 
were covered with a thin Him of milk. The cornea itself is not involved. 
There may he localized hypertrophies on the conjunctiva of the upper lid, 
which is always more affecled than the ocnlar conjunctiva. The disease 
disappears of itself, only to return Ihe next season in the majority of cases. 
The average duration is about four years. In a few cases there are slij 
opacities left on the cornea. 

Treatment. — The refraction should be carefully esamined, and i 
ametropia corrected. In some cases it is even advisable lo put the ciliary 
muscles at rest for several weeks, by the daily instillation of alropin. 
A mild, soothing lotion should be prescribed, and proleclive glasses 
ordered. 

PHLYCTENULAR CONJUNCTIVITIS. 

Synonyms.-^LympUalic, Ecrofulons, or herpetic coujuoctlvitia. 

Symptoms. — This disease is characterized by temporary vesicles or 
pustules on the bulbar conjunctiva. (Fig. 74) These blebs are called 
phlyctenules and are grayiiih-red 
and d Aliened proniine 






with d 




red surround ogs They may be 

single or multiple The multiple 

variety is attended with signs of 

irritation congesUon pain photo 

phobia and even blepharospasm 

The lid IS swollen and red the 

conjunctiva injected and velvety, 

and there is mucopurulent dis 

charge Hie vessels siipplying Fid ji— Phlictebi 

Ihe 1 ifccted region are swollen 

and become tortuous as they approach the phlycten 

lent form the d13ea.se soon reaches its height rei 

few days, and then sulsides Ihe milder varieties 

little inconvenience Scrofulous children are particularly susceptible, i 

and It IE often seen lu children with signs of ecuenia slsewbere 

the bod> It may follow the >.oinn]on infeLtious kle^ 
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tated children there is a tendency to relapse, and the disease may continue 
for years. 

Unless the cornea becomes involved the prognosis is good. Bacterial 
infection has been suggested as a cause. 

Treatment. — The constitutional treatment consists of cleanliness, fresh 
air, good food, tonics, cod-liver oil, etc. Local treatment consists of the 
daily application of a mild Pagenstecher ointment, and irrigation with a 
mild antiseptic solution. Calomel may be dusted over the affected area. 
Massage with a ten per cent, iodoform ointment, or with a weak salve of 
the yellow oxid, is often of value. A i : looo aqueous solution of pyoktanin 
has proved useful. The more severe applications, such as nitrate of silver 
and the zinc salts, were formerly used. Stimulating applications should be 
avoided if there are signs of a corneal ulcer. 

PINGUECULA is a small yellowish growth on the bulbar conjunctiva, 
close to the cornea and usually to the inner side. It has no vascular supply, 
and is pale when the rest of the conjunctiva is congested. Mechanical 
irritation is the probable cause. There is little discomfort, although it may 
lead to pterygium. No interference is necessary. 

PTERYGIUM is a triangular patch of thickened conjunctiva, most com- 
mon on the nasal side ; the apex of the growth points toward the pupil, 
and the fan-shaped base radiates toward the canthus. As it continues to 
grow it resembles a mass of flesh ; and as years go on it partly atrophies, 
becomes pale, and appears tendinous. If the pterygium grows over the 
cornea it may drag the conjunctiva and caruncle with it to such a degree 
that it may interfere with the movements of the eyeball, besides becoming 
unsightly. This affection is frequently found in elderly persons who have 
been exposed to the elements in years of outdoor occupation. It is com- 
mon in sailors. One eye is usually affected, although the growth has been 
seen simultaneously in both eyes, and in rare instances has developed from 
the outer canthus. 

Treatment. — If the growth has not extended upon the cornea and 
shows no sign of progression, it may be left undisturbed. A flat, stringy 
head indicates a cessation of growth, and excision need not be resorted to. 
The operation of removal is as follows : Grasp the neck of the pterygium 
with fixation forceps, making traction perpendicular to the surface ; dissect 
up the head, and make two converging incisions into the body with a pair 
of scissors. The parts between these incisions are dissected away and the 
lozenge- shaped wound closed by a suture, applied about the middle of the 
wound. Another method of removal is by transplantation, which is 



effected by making an incision froi 
below ihe lower marein of the com 
which lias invaded the corneH in 

ure. Ligation lias also been 
recommended ; a lai^^e part of 
the pterygium between the sclero- 
corneal margin and the base' of 
the growth is strangulated by 
sutures, in the manner sbown 
in figure 75. Recently it bos 
been suggested ihal the whole 
trouble in pterygium lies in the 
apex, and curettemcnt of the 
affected cornea or the apphca- 
lion of the E=''*n<"^sutery has 
produced good results. Under 
the old operations, plerygium was ! 
operations caused limitation of Ihe 



ite lower border of the plerygimu ] 
a, and filing that portion of the globe ] 




INJURIES OF THE CONJUNCTIVA. 

FOREIGN BODIES in the conjunctival sac ate sometimes difficult 
locale, and (he lids should be everted and the bollom of tlie sulci eiplored. 
In case a foreign body resists removal, it must lie temcmbeted thai i 
cause disagreeable symptoms and will evEntualiy have to be taken 
therefore, in refractory cases, it must be seized with a forceps and 
dragged out, even at the rislt of laceration, Cocain may be u 
removal of a foreign body, and a mild anliseplic wash prescrilx 

^VOUNDS of (he conjunctiva, if slight, need only an aiitisi 
such as a I : 5000 sublimate solution. Extensive wounds mus 
wilh a line suture, I..arge granulations after wounds or operati 
cut off al the base with a pair of Rnc scissors. 

SUBCONJUNCTIVAL HEMORRHAOBS occur aOer Iraum 
lent exertion, or severe fits of sneezing or coughing. They disappear 
s|ionlaneuusly in two or three weeks. SponlaMtnus hemorrhage in Ihe 
conjunctiva is ■ danger-signal of an atheromatous condition elsewhere. 

BURNS of the conjunctiva are usually on the bulbar portion, which is 
most exposed. The trealmenl consists in clean&in^ ftit t-jt , -m\«,^ ^' 
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bum has been caused by lime, wben the parts should be wnshed 
a piece of coltun soaked in oil. Acids and alkalies should be neulral- 
hed at once. Coc.iin and alropln are advisable to relieve tlie pain, and 
may beappliedin the form of an ointment; Alropin, o.i ; cocain, 0,2; 

SYM8LEPHARON is nn adh<:sion of the lid to the eyeball thus re- 
stricting the movements of the eye. (Fig, 76.) It is cicabicial in origin, 
following some injury, burn, or 
destructive inflammation of the 
conjunctiva. It should be pre- 
vented by keeping the injured 
or exposed areas from being 
in apposition during (he Iical- 
ing process. Symblepharon is 
treated by dissecting up the 
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venting the cut ends from unit- 
ing by transferring loosened 

I necessary to correct the deformity. 

NEW GROWTHS. 
TUMORS of the eonjunctiya are lipoma, polypus, cysts, dermoids, sar- 
coma, and carcinoma. Lipoma should be turned out; polypus, excised 
down to the heallhy tissue ; and cysts, opened, and their walls caalcr- 
iied. If solely confined Lo the conjunctiva, sarcoma and carcinoma 
may be carefully excised, and the wound cauleriied by the galvanocaulery. 
In cases of deeper involvement, enucleation of the eye becomes impera- 



Analomy. — ^The coi 
fifth ofthe globe of llie 
by the way it is fitted i 
watch-crystal. When 



DISEASES OF THE CORNEA. 

The cornea is the transparent tunic covering the anterior 
It is circular in form, concavoconvei , and, 
e beveled edge of the sclera, resembles a 
ned from its exterior surface, its vertic&I 
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ne-siiteenth ahoFter than the transverse ; 
s perfectly circular. The cornea is one mi 
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apex. It is covered with the conjunctiva and is itself composed of three 
layers. (Fig. 77.) The anterior layer consists of epithelium, columnar in 
shape, supported by a homogeneous elastic structure, called Bowman's 
membrane. The middle layer constitutes about 95 per cent, of the whole 
cornea, and consists of fine connective tissue and elastic fibrils, which are 
arranged in layers ; between these layers are a series of communicating 
spaces, called lacuna. The lacunae, with their canals, constitute the 
lymph-system of the cornea, and through them the nutrient fluid cir- 
culates. In order that the cornea may be perfectly transparent, in health 
it is devoid of blood-vessels. The posterior layer consists of a glass-like, 
structureless basement tissue, called Descemefs membrane^ which, in spite 
of its extreme thinness (.006 mm.), is very strong. On, the suiface of 
Descemet's membrane there is a single layer of flat endothelial cells, con- 
tinuous with the anterior surface of the iris. The cornea is richly supplied 
with nonmedullated nerves, which extend to the uppermost layer of the 
corneal epithelium, and are sensitive indicators of irritation of the exposed 
surface. 

INFLAMMATIONS OP THE CORNBA<4emand particular attention, as 
they are very liable to result in opacities, leaving irremediable optic dis- 
turbances. Since the cornea is inelastic and nonvascular, the ordinary 
signs of inflammation are not present, and the diagnostic sign is cloudi- 
ness of the tissue, resulting from a collection of leukocytes that have passed 
into the cornea from the adjacent blood-vessels. In corneal inflammation 
there is generally swelling and inflammation of the lids and congestion of 
the conjunctiva. Pericorneal injection is due to congestion of the deep 
conjunctival vessels, arising from the ciliary arteries. Inflammations of 
the cornea may be divided into two classes, superficial and deep. 

PANNUS. 

Description. — Pannus is a vascular growth of connective tissue on the 
superficial layer of the cornea ; it may, however, extend and affect the 
deeper layers. It begins with an inflammation of the cornea, in which large 
areas become clouded and infiltrated with superficial blood-vessels. The 
newly formed and tortuous vessels are largest at the periphery, and are 
directed toward the center of the cornea. There may be only one vessel, 
or the vascular formation may be so luxuriant that a great part of the 
corneal surface is transformed into a fleshy-looking mass, having the 
appearance of raw beef. This condition is sometimes called pannm 
^rassus or pannus carnosus. 
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The cause of pannua is generally llie friction of roughened granular 
lids againsi ihe cornea, or there ma; be an extension of the trachomatous 
proceas into the cornea. The upper half is the part usually alTecLed (Fig. 
78). Prolonged irritalion of the cornea by inverted lashes or entropion 
may cause pannus unassodated with ulcers. The eczematons lariety of 
pannus is a sequence of a phlyclennlai process. 

The symptoms of pannus are pain, photophobia, lacrimatioii, swelling, 
and conjunclival aud ciliary injection, together with the chi 
cular appearance. 

The prognosis depends upon the extent of corneal 
important sequcUe a 

The trcBlment shoulii be directed to the cure of the granuh 
remedying the trichiasis or entro- 
pion' should the pannus 
Ihe causes of the disease, r 
wilh yellow ointment or ihi 
cation of such preparations 
stone should be tried. Esc 
iodoform, or one of its subsiituies, 
and constant bandaging of the eye 

ures are pecitomy, which consists 
in removal of a ribbon of conjunc- 
tiva about two mm. wide, parallel 
with the edge of the cornea, thus sevf 
vessels; or Ihe induction of an acule 
an extract of jeqoiriiy seeds. For ihi 
applications are useful. 



INTERSTITIAL OR PARENCHYMATOUS KERATITIS. 
Definition. — Diffuse inflammation of Ihe substantia propria of the 

Symptams and Diagnosis. — In this disease the deeper tissues of the 
cornea become infiltrated by lymph-cells, which slowly increase until the 
whole cornea becomes more or less opaque. Without a lens the cornea 
presents the appearance of a piece of ground glass, but focal illumination 
shows that the parts are not uniformly afTecled ; and sometimes unafl'ected ' 
portions may be seen between local opacities (Fig. ■H)\. VeV\tonwii.\wfi(ir J 
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lion is marked, but Ihe conjunctival vessels are hut sliglitly affecled. The 
epillielium may be partly destroyed. The iris may be affected sympaihe- 
tiErally and posterior synechia formed ; in fact, the whole ciiiary region and 
the choroid may be affected and the nutrition of the vitreous disturbed. In 
very severe cases blood-vessels form in the interstices of the cornea. 
Tliis disease is the result of general infection, and, according lo Homer, in 
al least So per cent, of cases botb eyes are attacked eventaally. The dis- 
ease occurs chiefly in hereditary syphilis, and is associated with the other 
signs of this malady, such ss Hutchinson's teeth, thickening of the perios- 
teum, glandular swellings, middle-ear disease, etc. It is probable that some 
cases are of tuherculous origin. The chief subjective symptoms are dimness 
of vision and lacrimation ; but rarely there maybe much pain or photophobia. 
The prognosis is unfavoralile, allhougb complete loss of vision is seldom 
to be feared. The disease is of long duration, and restoration of the 
visual acuity is doubtful, especially if the 
^^^^|1, patient is not very young. 

^^«|^HH|i^^ The treatment is directed to the systemic 

^^^^^^^^^^^^^k condition, and consists in mercurials, iodids, 
^^^B^^^^^^H^^Bp cod-liver oil, and tonics, cleanliness, good 
j'Jj^^l^HE^^ food, and fresh air. The local treatment is 
^^MhRRIk'^^ ''y atropin, wu'm compresses, and protective 

glassy. When Ihe disease has passed its 
lis. climax, massage with yellow ointment or 

dusting with calomel are of advantage. 
PUNCTATE KERATITIS is a disease of the cornea associated with 
affections of the iris, choroid, and vitreous. It is characterized by the 
formation of ojiaqne dots, generally- arranged in a triangular manner upon 
the posterior elastic lamina of the cornea, and hence is sometimes called 
descemetitis. This term is also used to express an taflammatory affec- 
tion of the cornea occurring In young syphilitic children, In vihich isolated 
while spots, surrounded by cloudy areas, appear aa Descemet's membruiei. 
There is a suferfiiial punelati ieralilU associated with severe conjunt 
ills and catarrh of the respiratory tract. 



ving an 

! /nflammnlion, or by some deep inflammalory process which leads t^^^l 

L de'truction of the superficial layers aitd c^\i,lve\mm. ^^^^H 



ULCER OF THE CORNEA. 
—Corneal ulcer is caused by an external wound leaving an 
opening for the entrance of a suppurative process, Ly intense conjunctival 



Diagnosis and SymptoniE.—It ia very impoilaiit immedinlely toJ 
rccngnize any superficial Ids'! of substance in Ihe cornea. The ordini 
optic aids, sucli as olitique focal illiiminatinn, and high plus lenses, 
the ophthalmoscope, are generally sufiieient. In doubirul cases s 
in young children, a drop of fluoreacin placed on Ihe conjunclival s 
and at once washed out, is a ready means of diagnosis. Any spol of the ] 
cornea denuded of ils epithelium will be colored green. If an ulc 
present, we must determine vhether it is dne ti> eicternal infection, from I 
extension of some conjunctival disease, from nervous disease, or from ] 
some systemic alfeclion, as Ihe subsequent treatment depends much or 
origin. However, if pain, photophobia, lacHmation, and attendant «i 
iog of the lids and conjunctiva, together with extensive and proEress-iva 1 
destruction of tissue, are present, it is necessary to proceed immedia 
regardless of the mode of origin, which may be left to a subsequent eJ 
inalion. An ulcer with a ragged edge and a grayish nneven base, 
general cloudiness around the circumference, and acute associate locd ] 
disturbance and subjective symptoms, is probably in an active singe of in 
flammation. If Ihe cloudiness is clearing up, the edge round, and the 
ulcer looks clear and smooth, and the patient's symptoms nre subsiding, 
the healing process has probably begun. As the ulcer becomes filled up, 
the opacity becomes more dense ; and the younger the palienl, the sooner 
the scar will clear up. Central ulcers cause the most damage to vision, - 

The sequela of most importance are ; cBrneal oparitin ; ilapliyloma,ae\ 
hernia of the cornea, due to weakening of its structure by scar formation, 
which condition sometimes includes a staphyloma of the iris as well as the 
rorntA'iferforalioit, followed by diEch.arge of aqueous and prolapse of the 
iris, which may remain permanently a.dherent to the white corneal scar, 
a condition called Inikama adhirtni ; atrophy of Ihe eyeball, called 
phtkiiis bulbi, following extensive deslmclion of the cornea; and prolapse 
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The prognosis varies with the age of the patient, location and 
of involvetneot, and the general systemic condition. 

The treatment is, first, to put the eye attest, which is best accomplished I 
by a pressure- band age and by atropin, which subdues pain and overcon 
inflammation. If there is much congestion of the conjunctiva, leeches 
Ihe temple will give great relief and hasten subsidence of symptoms. U 
infection is best accomplished by a sublimate solulion, 1 : 5000, or 1 
ulcer may he dusted with iodoform. A.fter dusting iodoform on the comeliifl 
the upper lid should he drawn down over Ihe cornea and held in positiot»fl 
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off the cornea. If the ulcer progresses, stronger disinfection, preferably 
with sublimate I : looo, will be needed. Finally, if the ulcer resists all 
treatment and is progressive, the whole of the infected surface should be 
cauterized by direct heat of the galvanocautery. Moist heat, applied in 
the shape of mild antiseptic compresses, will lessen the pain, increase the 
development of blood-vessels, and arouse a general reaction in the affected 
parts. 

If perforation seems probable, it is best to hasten it by puncture with 
a needle or small cataract knife, as experience has shown that perforated 
ulcers heal quickly of themselves, and better drainage is established. After 
perforation the eye should be carefully washed, eserin instilled, a pressure- 
bandage applied, and the eye allowed to remain untouched for at least 
twenty-four hours. If the iris prolapses, it must be drawn from the wound 
and excised. When the ulcer shows signs of healing, daily massage with 
a weak Pagenstecher ointment is advisable. The treatment of the sequelae 
will be discussed separately. Constitutional treatment, particularly ad- 
ministration of tonics, should be inaugurated at the beginning of the dis- 
ease, and any causal disease corrected. 

ABSCESS OP THE CORNEA may run its course without ulceration, or 
it may result in the formation of an ulcer — usually the ulcus serpens. Ab- 
scesses in the superficial layers of the cornea are most prone to ulceration. 

The chief causes of abscess are infection through an abrasion or distinct 
wound, or infection through the blood, as seen in some acute exanthema- 
tous diseases, such as measles, scarlet fever, small-pox, etc. 

The appearance presented is that of a yellowish, circumscribed opacity 
near the middle of the cornea, and surrounded by a grayish zone. It is 
usually round or crescentic in shape. The surface over the abscess appears 
elevated and dull, and the whole cornea may lose its luster and appear as 
if breathed upon. There is usually much conjunctival and ciliary injection. 
The abscess is attended with severe pain, photophobia, blepharospasm, etc. 
Hypopyon, onyx, and iritic involvement are usually constant attendants. 
The common termination is ulceration through the superficial corneal 
layers ; but occasionally the abscess spreads through the corneal stroma, 
and gradually becomes absorbed without undergoing ulceration. 

The treatment consists of atropin, warm fomentations, iodoform, and a 
light bandage. If these measures do not check the process, resort must 
be had to the cautery. 

ULCUS SERPENS, OR SERPIGINOUS ULCER, is a destructive infiam- 
mation of the cornea usually attacking debilitated and aged persons. Its 




chief characierisCic is its remarkable inclinadoa to extend and destroy tis- 
sue. It most commonly results from some injury to the eye, often only a 
small scralch, through wliich some form of infecting germ is introduced. , 
lofeclion may be derived from the article causing the injury, from s 
purulent discharge about the eye or its appendages, or from some article ] 
used to wipe the eye. At the poster 
pari of the ulcer there is generally .seen a 
grayish cloud, which may extend into the 
anterior chamber. This is caused by a 
collection of pus-cells, either in the 
lamelte of the cornea, called onyx, or 
in the anterior chamber, which render 
the aqueous opaque, and, settling in the 
bottom of the anterior chamber, form what 
is called hypopyon. The disease begins 
as a round, yellowish abscess near the 
center of the cornea (Fig. So), which breaks and forms an ulcer rapidly ■\ 
increasing in surface and depth. Serpiginous ulcer often follows si 
infectious diseases, particularly small -poi. 

The prognosis is unfavoralile, as there Is generally left an extensive } 
opacity, and most likely anterior and posterior synechiie. 

The tTeatment is the same as for an ordinary severe ulcer, 
ally Sxmisch's operation at the base of the ulcer is necessitated. 

Ulcus rodens is a chronic inflan 
mation, beginning un one margin < 
the cornea and slowly eating its way I 
[he opposite margin, but rarely extend- 
ing into the deeper layers. 




PHLYCTENULAR KERATITIS. 

Description.— This is particularly ■ 
disease of children of scroFuious dia- 
thesis or improper nourishment, or who 
show signs of eczematous aifeclion in cither portions of the body. Adults 
and healthy children are also affected. Il is characterized by one or more 
phlyctenules, or small cysts, formed on the limbus of the conjunctiva and 
extending upon the cornea. ( tig. 8l. ) These phlyctenules cause an opacity 
which may cleat up or may be followed by the formaUsKiat a.'c«a\8v! 
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vessels on the cnmea This leash of vessels may disappear, but the ulcer 
beneath tticm generiUy leaves an opacily 

Symptoma. — The chief svm[ (oms are acute pain, photophobia, lacH- 
mation, a!id the Lharacteristic bundle of vessels, with a yellow crescent 
at the apex, its concavity toward the vessels. Every phlyctenule need 
not necessartly change to an ulcer but may be dissolved under proper 
treatment. The pbulophjbm may be so intense as to cause blepharospasm, 
US irritation of such a highly nervons tiasue as the cornea gives rise to 
severe reflei symplotns. 

The treatment coTisisls of good food, improved hygienic surroundings, 
and soothing local a])plications. Of (he latter, atrnpin and warm com- 
presses are advised. The eye should be douched with sublimate, i ; 5000. 
If an ulcer is already formed, the general treatment as befoie described 
should be fnstiluled. When ihe ulcer is healed, it should be dusted with 
iodoform or calomel, and massaged with yellow ointment. We have 
found that to promote nbsorption of the vessels the instillation of eaerin 
into the eye, followed by dusting fine iodoform over the cornea, and a 
constant applitntion of a bandage, securing local heat, produce good results. 

HERPES OP THE CORNEA U characteriied by the formation of small 
blebs tilled with a watery fluid. It may be the general accompaniment of 
herpes zoster or febrile herpes. The blebs should be treated with the 
gentlest measures, such as the instillation of atropin, disinfection, and a 
bandage. Should they form ulcers, they should be treated as such. 

NEUROPARALYTIC KERATITIS is an ulcerative condhion of the 
cornea, due to some disturbance of the corneal nerve- sup ply. The prog- 
nosis and treatment of the disease depend upon the cranial lesion causing it. 

BULLOUS KERATITIS is characterized by the formation on the 
cornea of large vesicles filled with a clear fluid. The vesicles break after 
a few days, and the symptoms of irritation subside. This condjlion has 
been seen associated with glaucoma, iritis, and inflammation of the uveal 
tract. The disease has been attributed to some aflection of the corneal 
nerves, and to malarial fever. The vesicles should be incised enHy, and 
local treatment instituted. 

KERATITIS S LAQOPHTHALUOS Is a Condition in which there is 
ulceration of the cornea, due lo exposure from incomplete closure of ihe 
lids. The chief causes are lack of sensation in Ihe Cornea from paralysis 
of the peripheral nerves, a condition in which the pai 
for a long while, and possibly some paralysis of the lid- 
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At40MAL0US OPACITIES. — In this connection it is deemed advisable 
to mention peculiar acute opacities, evidently den utri lion ul, whicb can 
not be called ulcers or flbscesaca. They develop rapidly as white 5pot5 
without previom sign? of corneal inflammation, and somclinics leave per- 
manent opacities. We have particularly noticed this phenomenon after 
attacliB of severe conjunclivilis and following chronic iritis. Such denulri- 
tional opacities are no more amenable to treatment than the ordinary 
forms folloH-ing corneal ulceration. 

VARIETIES OF CORNEAL OPACITIES.— I^eukom a is the densest 
corneal opacity, and appears as a white spot. Macula is less dense, and 
appears as a bluish-gray spot, and is only visible again.st a dark background. 
Nebula is a transparent and extremely delicate opacity which can only be 
detected by optic aid, and is often overlooked in first eiaminatious. The 
degree of visual disturbance is dependent on the position and nature of the 
opacity. A consideraiile opacity at llie margin of the cornea may cause 
little or no trouble, while a nebula in the center of the cornea markedly 
reduces tbe visual acuity. 

TREATMENT OP CORNEAL OPACITIES.— Tbe results of the treat- I 
men! of corneal opacity vary with the extent of the involvement and the | 
age of (he patient. Fortunately, there is a strong tendency toward clear- 
ing up in young patients. Absorption is favored by mild irritants and 
absorbents, such as finely-powdered calomel or iodofonn dusted against 
tlic cornea, and massage with yellow aintment or iodoform oinlmeiil, con- 
tinued months and even years. By retaining heat, a light bandage pro- 



motes absorption. The greatest degree of patience must be exercised to ■ 
produce any sort of a beneficial result. 

If the condition of (he eye-ground is believed to be favorable, and part 
of tbe cornea is clear, an optic iridectomy, forming an artificial pupil 
back of the transparent portion, will improve vision. As yet, the insertion 
of transparent corneal grafts has not been successful. Recently some 
progress in the clearing of corneal opacities has been made by a special 
use of the galvanic current. Tattooing the opacity with India ink isoften 
resorted to for cosmetic reasons. The ink is gently inserted by s 
fine steel needles firmly fastened in a handle (F\^. &lV 



is a payish-while opacity, extending Bi 
1.5 mm. from the border. Its ou 
It is chiefly seen in old persons, aod 
On account of its periphecD.1 locati 



STAPHYLOMA OF THE CORNEA is a bulging forward of a corneal 
scar with an adherent iris. It is caused by the weakening of the corneal 
iissue, which gi^es way to the intraocular pressure, pushing the iris and 
;ven the lens forward. Secondary glaucoma is not an uncommon compli- 
cation. The staphyloma may lie partial or total (Fig. 83]. The pain, 
loss of vision, and repulsive disfigure 
ment associated with this aDectioo tta 
der the patient a great sufferer 

Treatment —Unless the condition 
IS only that of a iimplc prolapse of the 
ins, the treatment 15 of no avail When 
possible abscission of the staphyloma 
tons projection, forming a suitable 
stump for a glass e)e, is to be pre 
ferred to enucleation, particularly m 
young children, in whom the presence 
of orbital contents is necessary for the 
symmetric g[rowth of the face If 
internal disease, enucleation is peremptonlj 
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CONtC CORNEA, or KERATOCONUS (Fig. 84), is a thinning and pro- 
trusion of the cornea in the form of a blunt cone, without alteration in the 
transparency. It is the result of progressive weakening of the corneal 
tisanes. It occurs in young persons between fifteen and twenty-five years of 
age, without any evidence of inflammation. It eventually becomes stationary, 
and perforation never occurs. The patholi^y is obscure. It is readily 
diagnosed by the distorted image on the patient's cornea, the depth of Ihe 
anterior chamber, and by Ihe retinoscope and ophtlialmoscope ; in fact, il 
is only necessary to take a side view of the patient's eye. 

Treatment is of little value, although a high tninus spheric or a com- 
bination of a minus spheric and minus cylindric lenses may improve the 
vision. Hyperbolic glasses have been devised, but are little used. If it 
were possible to fit a glass directly over the affected eye, the distortion of 
r/ie transmitted rajs by the conic ■cornea could he materially corrected. 



TUMORS OF THE CORNEA itself are very rare, but the 
be attacked by new growths which arise at the conjunctival li 




treatment of benign growths, such as dennoiij cysts, is excision. Me 
nant processes demand enuclentioD of the eye. 

INJURIES TO THE CORNEA. 

FOREION BODIES IN THE CORNEA, if not removed, almost invs 
bly cause celUmliltration and destruclion of the adjacent tissue, thus 
Tiling infection. However, the subjective symptoms so well knowi 
everybody are usually so severe as to demand in 
though simple inspection may be sufiicient, focal 
cin, for the delectioo of ihe denuded area of epithelium, are sometimes 
necessary for locating the foreign body. In every case i( is safer to ex- 
amine the eye by focal and oblique iltuniinalion. ■ 

Foreign bodies in or on llie cornea, can generally be removed wilhaat I 
the use of cocain, and without instrumental aid. A wisp of cotton fe 
loosely wound on itself or on a small slick; the patient is told to look 
downward, and the looE^e end of the cotton is pressed firmly against the 
cornea. The patient immediately rotates the eyeball upward, and the cornea 
is brushed against Ihe loose fibers of cotton, which usually entangle the 
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foreign body. We have found this simple method almost invariably suc- 
cessful, and we urge its trial before resorting to the spud or needle. 

The removal of a foreign body in the cornea by instrument is a proced- 
ure that should be carried on with especial caution. If the substance is 
imbedded, the cornea should first be cocainized and rendered aseptic. 

Under focal illumination, a small curet, chisel, or spud will generally 
accomplish the removal. If, however, the foreign body is close to the 
anterior chamber, it may be lost in the iritic angle. In such a case a small 
keratome should be introduced into the anterior chamber and pressed 
against the posterior surface of the cornea, thus preventing penetration of 
the foreign body into the anterior chamber. The electric magnet is often 
of great value in removing pieces of iron and steel. 

BURNS OP THE CORNEA are treated on the same principle as bums 
of the conjunctiva, already described. 

WOUNDS OF THE CORNEA are always dangerous, not only from the 
destruction of corneal tissue and subsequent opaque cicatrix, but they are also 
often attended with sudden escape of the aqueous and prolapse of the iris. 
Results of infection through a corneal wound vary from the formation of an 
ulcer to the destruction of the whole eyeball. 

The treatment is the application of a simple antiseptic bandage. The 
eye should be kept clean, and if there is much irritation, atropin should be 
used. Should the iris become prolapsed, an effort must be made to replace 
it and retain it in position by eserin, complete rest, and a bandage. If 
this treatment is not successful, the iris should be drawn out and excised. 

OPERATIONS ON THE CORNEA. 

PARACENTESIS OP THE CORNEA is an operation performed for the 
purpose of emptying the anterior chamber of aqueous, and thus relieving 
any increased intraocular tension. It is best done with a paracentesis 
needle or a slender von Graefe knife. The eye is thoroughly cleansed, 
and the point of an aseptic knife is perpendicularly introduced at the lower 
outer border of the cornea. After perforation of the cornea, the blade of 
the knife is turned horizontally, and a corneal wound of about two mm. in 
length made. The knife is then slowly withdrawn, allowing the aqueous 
to escape slowly. 

SAMISCH'S OPERATION is performed for the relief of corneal abscess 
or serpiginous ulcer. It consists in introducing a von Graefe knife, the 
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cutting -edge forward, Ihrougli healthy corneal tissue at the mntgin of tbe 
involved area, carrying it into the anle-iior chamber, and making a counter- 
puncture in healthy tissue to the other side of the abscess. The knife is 
then drawn forward, and the abscess bisected. Any pus may be removed 
by irrigation or by a scoop- TJie wound must not be allowed to close as 
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with a fine Ire- 
■r the denuded 



threaded needles ore instrted eq' 

distant and parallel ivith one anolh 

through the base of the slaphyloi 

(Fig 85) the involted tissues t 

then excised with a knife 

and the needles drawn through and 
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desirable stump upon which to p!a 
an artilicial e)r. Tins operation is 
be preferred to enucleation of the c 



DISEASES OF THE SCLERA. 
Anatomy. — The sclera forms th< 
entcmal tunic of the posterior four- 
fifths of the eyeball- It is 
fibrous membrane, thicker behind Ihi 
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of the scl. 




junctiva and paitlally by the capsule of 
necessary, anil both the intertiBl and 
covered with endothelium, which facili ti 
Tenon on one side and the middle tu 



partially protected by the c 
ion, an epithelial surface is un- 
mal surfacesfuf the sclera are 
movement against the capsule of 
on the other. Anteriorly, the 



sclera presents a beveled edge for the reception of the 

way that a watch-glass is received in a grooved case. The anterior surface 

is covered by a thin, tendinous layer, the tUHica atbujpntii, which is 
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rived from an expansion of the tcndonB of the recti muscles, and which, by 
reason of its brilliant white appearance, is commonly called " Ibe white of 
the eye." Posteriorly, the sclerotic is continuous with the sheath of the 
optic nenre. At the entrance of the optic nerve the sclerolic forms a thin, 
cribriform lamella, called the lamina tribrosn, which is pierced by the fila- 
ments of the optic nerve and the central artery and vein of the retina. 
The sclera is also pierced, almut 12 mm, anteriorly, by the posterior ciliary 

which empty into the ophthalmic vein. Close to the limhus, the anterior 
ciliary vessels and nerves eater the sclera. The fibers of the sclera contain 
nutnerous lymph-chuinels communicating with those of the cornea and of 
the inlerasJ uid external strudures. 



SCLERITIS OR EPISCLERITIS. 
Definition. — Episcleritis is a localized inflammation of the scleral tis- 
sue characterized by a purplish injection of the ciliary, deep pericomeal, and 

Symptoms and Diagnosis. — If the conjunctival vessels are kept 
empty by gentle pressure, the bluish scleral vessels are seen more clearly. 
There is considerable pain on pressure and some local sHelling. Care- 
fully examined, a Rat nodule made up of minute vesicles is seen lying 
about three mm. from the edge of the cornea The disease is intimately 
connected with rheumatic disorders, and with syphilis and tuberculosis. The 
diagnosis is easy, and depends upon the characteristic local condition and 
rheumatic, gouty, or syphilitic history. Most cases are rheumatic in origin. 
The course of the disease a protracted, sometimes one nodule afler another 
being formed until a large portion of the sclera is occupied by blotches. 
Relapses are frequent, and are closely connected with general rheumatic 
paroKysms, The pain is more or less severe, and for the time the eye is 
practically useless for near work. 

Treatment is general. Salicylates and the ordinary rheumatic treal- 
ment should be instituted ; or if syphilis or tuberculosis are delined, their 
respective treatments should be inaugurated. Ordinarily, local trealmeDt 
should he avoided, but in chronic cases massage with yellow ointment 
may be tried. For the relief of the pain, moist heat and pressure ate 
advised. If the choroid is involved, aln^in is indicated. 



L 




ANTERIOR AND POSTERIOR STAPHYLOMA. 
STAPHVLOMA, or more propCTly speaking ectasia, of [he aclera is the ^ 
iiame gtien to change in the shape of llie ej'eball, due to Etretcbing of it 




ANTERIOR STAPHYLOMA is an outwatd bulging of the 
the ciliary regioD (Fig, S6j. It is caused by prolonged, increai 
ocular tension. The protruding sclera is tliiii, and the bUck uveal pigment I 
is seen through it. The pro- 
trusion may be of small size, or 
may include the entire anterior 
half of the globe, involving the 
ciliary body, lens, iris, and cor- 
nea. If the pressure is due to 
some intraocular growth, such 
as sarcoma of the choroid, pal- 
pation with a line sound will 
reveal a firm, unyielding body 
beneath the sclera, the under- 
lying portion of the ciliary body 
being involved in the extension. 
If the bulging is of small ex- 
tent, the condition causing the 
increase in tension which produces t 
major portion of the ciliary region v 
maybe necessary. 

POSTERIOR STAPHYLOMA is a nontraumatic scleral bulging a 
posterior portion of the globe. It is closely associated with high d^ren I 
of myopia, and is the result of a posterior sclerochoroiditis, and will be \ 
further mentioned under diseases of the choroid a 

WOUNDS OP THE SCLERA generally involve the iris, choroid, and \ 
vitreous, and therefore will be discussed onder penelraliug wounds of the 
eyeball. However, if the sclera alone is involved, healing is very prompt, ■ 
and there are no disagreeable seqoeliic. 

The treatment consists of disinfection, closure of the wound, and a 
bandage. If there is considerable gaping, a conjunctival or scleral suture 
may be necessary. 
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P DISEASES OF THE IRIS AND CIUARY BODl^^l 

Anatomy. — The iris is a circular, contractile membrane of elastic and I 
nonstriped muscular fibers, which forms a septum between the unlenoi 
and poslcrior chambers of the eye. It is pierced somewhat toward the 
nasal side of its center by a circular opening called Ihe/tt/j'/. It is sus- 
pended from the cornea by the ligam/ntum picliHa/iim iiiiiis, and bangs 
in Ihe aijueoua humor, slighlly in fronl of the lens and ciliary processes, 
and about 3.5 mm. behind the cornea. The anleiior surface is lined by 
Rat epithelium continuoug with Descemel's membrane. Hie posterior 
surface of (he iris is lined with n deep purple pigment, which is called 
uvta, from its resemblance to a ripe grape. The iris is composed of two 
layers, an anlerior or muscular, consisting of radiating Rbers, which con- 
verge from the circumference toward the center and dilate ihe pu]Hl. ' 
Some authorities consider this layer fibroelastic rather than muscular. | 
The circular layer surrounds ihc pupil like a sphincter, and contracts the 

The vasrular supply is from two sets of anaslomosing vessels, one of I 
which is located in the ciliary or peripheral portion, and the other sur- 
rounding Ihe pupillary margin. Tlic arteries are branches of Ihe long and 
anterior ciliary arteries forming the circulis iridis major and minor. They 
are yerj nnmerous, and are provided with extraordinarily thick walls, so 
that they can maiotain their lumen when stretched. 

The iris is plenlifuUy supplied with nenits, arising from branches of the 
oculomotor, trifacial, and sympaclielic. The sphincter pupillie is sufiplied 
by the oculomotor, and the dilator iridis is supplied by ihe sympathetic. 
The trifacial supplies common sensation. 

The spates of Fon/ana are smell cavernous spaces in the intervals be- 
tween the fibers of the ligamenlum pectinatum iridis, which communicate 
with a somewhat larger space in the substance of the sclera close to the 
corneal junction, called Ihe canal of Sihltmm, or sinus dreutaris iridis. 
This latter canal has been described by some as a lymph-canal, by olhen 
as a venous sinus. The pigment of the iris is situated in the stroma of 
the membrane, and lo it Ihe color of the eyes is due. In light blue or 
gray eyes there is little pigment ; in albinos it is absent. 

The ciliary body comprises the ciliary processes and Ihe ciliary 

The ciliary muscle (l"ig. 87) is a grayish, semi- transparent band ot 
iltlpal muscular libers, about '^ of on inch broad, tliitke^I in front. It 




consisis of radiating and circular fibers, Ihe former the ir 
uiajng from the junction of tbe cornea and sclerit, lo pass backward to (he 
choroid, op]K)5Lle the ciliary processes ; ihe Inner are mlemal, and pursue 
a circular course around the insertion of Ibe iris. 'I'hc circular fibers are 
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sometimes called Ihc ring-musclt of Miillcr, and were formerly descril 
as the ciliary ligament ; they are remukably developed in hyperopia r 
hyperopic asligmalism. ^ 




ary pioccssea (Fig. 188) are 60 or 70 folds formed by redapli- 

the choroid at ils a.nterior margin. They xre arranged in a 

form a sort of plaited frill behind the iris, aroiind the margin 

of tlie lens. Tbey ctmsisl of large 

ill processes, irregularlf al- 

■natiog, the former being about 



rie 



inch loD 
ro/Zi,,. 



i the 



;iveii to ihe pigmented indentations 
nade by the (biliary processes in the 
lyaloid membrane. 



HVPEREMIA OF THE IRIS is 

congestion of the iritic vessels pre- 

inflainmBtioa of the adjacent tis- 
sues. It is recogniied by the con- 
traction and discoloration of tile 
pupil, and the sluggish reaction to 
atropin. If the hyperemia becomes 
so intense as to produce an exudate. 



called ir 



, genu 



Ciliary proceKM. a. i. Thdr b. 
rounded eitremity, 3, 3, Th. 

nity, ;, ;. Reticulated folds, 



AagatM,. is, i>. La^eriuEOf 

pupil thereby becoming a'lhert 
This binding down of the iris 
pupil, 

Symploms. — The patient ci 
forehead and face, and which i 
disease. The pain is worse at 
and diianess of vision. In sor 



PLASTIC IRITIS. 

Definition. — An infJammafion of 

the iris in which a st:aul, fibdooua 

exudate is deposited on the anterior 

or posterior surface of the iris, the 

pigment-layer at the edge of the 

in places to the capsule of the lens. 

he lens is the cause of the immobile 



mplains of intense pain radiating over the 
I not proportionate to the severity of the 
light. There is lacrimation, photopbobi«i 
e case* t^e svihiective symptoms may Iw 
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very slight. The ohjeclive^ symptoms are pericorneal injection, hazinessof 
the pupil, loss of luster in the iris, and contracted, distorted, or ui 
metric pupil. Hyperemia of the optic nerve is said to accompany ir 

from two tu four Weeks is an exception. Permanent adhesiuns, or Byne- 
chise, of the iris, by oigHnized exudate between it and tbe surface of the 
capsule of the lens, are often left behind, and render relapses of iritis likely. 
The whole pupil may become blocked with organized exudate, and thus J 
produce loss of vision in the eye affected. If there are many si 

;s of attacks of iritis, circular adhesions may form between the lens 
nmunication between the anterior and piqteri 
.e the iris bulges forward from the tension of t 
aqueous which collects in the posterior chamber, causing the conditi 
known as " ballooned iris," or "umbrella 
is foiroed at once, reestHblishlng the c 
bers, the whole eye will be destroyed. 

Causes. — What is called idiopathic iritis is generally the result of sc 
general systemic dyscrasla, although one eye only is often affected. ' 
.Syphilis is the most common cause. Ottier causes are tuberculosis, rheu- 
matism, gout, diabetes, nephritis, and the severe infectious fevers. Often 
the only explanation of the origin is exposure to cold, or " catching cold " 

ith or without 
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rcome adhesions > 


)f the iris. 


If 


possible, a history o 



injury or 

clinical manifestations of some systemic condition known to cause iritis 
should be elicited. It is especially impoitanl to institute immediately general 
treatment in syphilis, rheumatism, and gout. The pupil should be im- 
mediately dilated by otropin, and if it yields to the drug and is perfectly 
circular, a rapid improvement may be expected. Caution must be used in 
the administration of atropin to persons past forty-live, or in cases showing 
increased tension of the eyeball, or in which there is idiosyncrasy to the 
drag. If the pupil resists dilatation, the atropin solution should lie heated, 
or a drop of five per ceuL solution of cocaiu every three or four minntes 
for four or five times, and then another application of atropin, should be 
tiied. If the iris Is still bound down, six or eight leeches or a mechBDJca! 
leech should be applied to (he temple, and mercurial inunctions begi 
using a hoi bath and profuse diaphoresis before each inunction. Atropii 
must be kept up throughout the treatment. The pain is be 






Iocs! depletion with leeches, or artificial scarifisalion over Ihe temple, or 
warm, moist compresses to Ihe eye. Anlipjrin, morphin, or other analgesic 
maybeadministereiJ. If all other means fail, puncture of the cornea will 
relieve the tension. Iridectomy is not indicated in the inflammatory 

between the anterior and posterior chambers. If there are enough adhe- 
sions left Lo warrant belief that there will be future relapses, iridectomy 
should be performed after the inflemmation hss subsided. This is a pro- 
phylactic measure of great importance. Smoked glasses thould be viom 
all through the disease. Alcoholic beverages should be interdicted. 



SEROUS IRITIS. 



chamber. 



inflammatory pro- 

ising a haiitiess of 

e posterior surface of the cornea (Fig, 89), 

on account of which the disease is some. 

times called descemetitiB. 

Symptoras and Diagnosis.- — ^The 
chief objective signs are the deposits in 
the aqueous and on the back of the cornea, 
the haziness of the aqueous, the increase in 
the depth of the anterior chamber, and Ihe 
signs of acute iritis in a milder degree. 
Fain and other subjective symptoms are 
isiderahle. 
are slrinted opacities on Ihe back of the cornea, 
), posterior synechia;, and, if the ciliary body Is 
and possibly opacities in the lens. 
Causes. ^-Serous iritis occurs in debilitated and anemic young penons, 
and has been ascribed to syphilis and other general dyscrasias. It is com- 
monly Uikletal, which fact points to a systemic cause. It may occur after 

TreBtment.— The patient's general health should be attended to, uid 
good food and hygienic measures instilnted. To keep the pupil dilaled 
and break up adhesions, alropin twice a day is necessary. To hASten 
absorption of the inflammatory products, heat, diaphoresis, and the iodid* 
are useful. The depressed jihysical condition of the patient generally for- 
bitls any rigorous mercurial treatment. The deposits may be mechaaia 
remorei] by releasing the bcjucous bj tepeaved paracenteses. 





SUPPURATIVE OR PARENCHYMATOUS IRITIS. 

DeRnition.— A condition in which Ihe ioflaniDiatorj product i 
lent, and saturates the lis:>ues of the iris and oveHlows into tlie 
chamber forming a hypopyon, which is more Buid than the hypopyon fol-. 
lowing inHammstion of the cornea. 

Symptoms. — In this coadicion the iria is highly hj^remic, and swollen 
and discolored yellow by the pus in its matrin. The chief symptoms are: 
The marked changes in the iris ; the swollen pupillaty border of the iris, 
which often occludes the pupil; the fluid hypopyon, which changes posi- 
tion, in distinction to the stationary fibrinous clot of pus in corneal disease ; 
and history of infection, chiefly through a wound. In this day of aseptic 
precautions, suppurative iritis is very rare. Diabetes is said to be a systemic 
cause. If the disease is due to infection through a wound or after an 
operation, there is great danger of general ioTolvement of the eye, and' 
such cases should be regarded as very dangerous. What have seemed' 
idiopathic cases, often yield readily to Ircatmenl and leave no sequela. 

Treatment is that of simple iritis, and should be energelicaily pursued — 
rapid mercurial inunctions, atropin, and paracenteses, after the height of 
the inflammation has been passed. For idiopathic or diabetic eases, the 
salicylates have been used to great advantage, 

IRITIS NODOSA is inflammation in which small nodes or tuberGles< 
are seen on the iris. Nodules are sometimes noticed on the iris in 
simple and suppurative iritis, but the name is usually applied to condi 
in which small gummata or tubercles are found on the iris. 

Gumma of the iris is a local expression of tertiary syphilis, 
generally yields to syphilitic treatment. Usually there is seen neai 
pupillary edge of the iris a yellowish mass, about the size of a split peOf^S 
surrounded by a brownish-red base. A history of syphilis is generally T 
obuinable. 

Tubercles of the iris are usually in groups, are some distance from l\ 
edge of the iris, and are grayish or pale yellow in color. The adjacent.^ 
lymph-glands are swollen, and there is a history of tuberculosis. Tuber- , 
cular iritis usually attacks young persons, while gummata are mostly s( 
in advanced life. Gummata may disappear under the iodids and mercuriaU^.J 
or may leave the iris atrophic or immobile. In tubercular iritis the pn>g- J 
nosis is bad. In severe cases the eye has to be enucleated. Excisj 
the tubercles is useless. 

ranging in size from that of the head of a ^\n \n \Vb.'i rf * 



p5a, may form on any part of the iris. They may be single or mulliplc, 
and are generally the result of Irauraatism. They should be completely 
removed by an iridectomy. 

MALIGNANT TUMORS have been noticed in the iris, and are usually 
sarcomatous. Rapid growth of any irilic turaor suggests malignnncj'. &nd 
removal, together with (he neighboring tissue, by n large iridectomy ii 
demanded. 



lectomy is I 



INJURIES OF THE IRIS. 
PENETRATING WOUNDS Ol» THE IRIS are recognized by foe 
oblique illumination ; there appears a red rent, through which the fundus- 
reflex shines, provided, of course, the media are still clear. 

IRtDODIALYSIS is a condition in which the iris is torn away from Ihe 
ligamentum pectinatum and ciliary body. It is usually the result of a 
severe blow. It is attended by hyphemia, or hemorrhage into the anterior 
chamber. The blood in the chamber will absorb, but no treatment will 
restore the detached iris. Paralysis of the iris, or iridopltgia, may be *. 
result of tr 



FOREIGN BODIES In the iris as a rule cau.'u inflammation, although 
there are instances in which aseptic particles have remained years withoul 
causing any difficulty. As Ihe aqueous soon becomes clouded, removal 
should be attempted at once. This is effected by corneal section and 
removal of the substance with a fine pair of forceps. H the foreign body 
is a particle of iron or steel, the magnet may remove it. If this fails, the 
fold of iris In which the foreign body is included should l>e seized and 

CONGENITAL MALFORMATIONS. 

ANIRIDIA, or absence of the iris. Is rarely seen, and is usimlly 
biktenil. 

COLOBOMA is the most frequent congenital defect of Ihe 
aperture in the iris, generally beneath the pupil, and unless 
causes little visual disturbance. 

POLVCORIA is a mulliplicily of pupils. 

ANOMALIES OF COLOR of the Iris are often seen, and have 
nilicance. Somellmes the pupils are of different colors, or ene pupi] 
be of several differenl colors. 
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B is lack of pigment in the iris, in Consequence of 1 
which there h Intense photophobia, nystagmus, ametropia, and lesseoeA f 

PERSISTENT PUPILLARY MEMBRANE is a remnant of a vascular 
CO nneclive- tissue layer that, in the embryo, enveloped the lens before the 
iris was formed. In ihiE condition very Hoe fibers springing from the 
anterior surface of the iris pass over the pupil to be attached to the a 
surface of the lens. There is usually no visual disturbance. 

CHANGES m THE MOTILITY OF THE PUPIL. 
MYDRIASIS, or extreme dilatation of the pupil, occnrs under tbeeffecttj 
of drugs possessing a mydriatic action, such a 
hyoscyamin, etc. ; in glaucoma ; in i>ptic nerve i 
the orbit; after fright; in neurasthenia; after irr 
sympathetic, as by an aneurysmal tomor; and son 
tnanent mydriasis has occurred after the instillatic 
been suspended. Mydriasis of distinctly cerebral 
by irritation due to some lesion in the brain or cervi 

bosis, tumor, or abscess of the brain. 

The treatment of mydriasis consists in remedying the cause, il 
locally, pilocarpin or eserin are indicated, and the galvanic 
sometimes of use. Exercise of the eyes with convex lenses upon near J 
objects may be of value. 

MIOSIS, or permanent contraction of the pnpil, occurs under drugs p 
sessing miotic action, such as eserin, pilocarpin, etc. ; in paralysis of tl 
cervical portion of the spinal cord, particularl]' in locomotor atixia ; : 
paretic dementia ; in cerebral syphilis; and in bulbar patsy, with progreSn 1 
sive muscular atrophy. Persons who continually use theireyes on fine ob- 1 
jecls, such as watchmakers and engravers, sometimes suffer from miosis. 
In opium poisoning the pupil is reduced to the size of a pin point, dilating 
just before death. Nicolin and alcohol in poisonous quantities may pro- 
duce miosis. As contraction of the pupil may result from irrilaling 
cerebral lesions similar to those causing dilatation, it is important to have 
some means of differential diagnosis. Berthold mentions that miosis 
occurs in a sudden attack of paralysis due to embolism, and mydriasis 
In on attack due to hemorrhage. The treatment is directed tq.l| 
Atropin may be used locally. 
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WERNICKE'S SIGN. OR HEMIOPIC PUPILLARY II 

in hemiiinopsia, and 19 elicited by car efullr directing the rays of light to the 
blind aide of the retina, when no miosis is induced, while rays directed to 
tbe sound side immediately provoke pupillary contraction. 

THE ARGYLL ROBERTSON PUPIL is a name given to a reflex pupil- 
Inry rigidity producing loss of 'reaction to light-stimulation, although the 
action to accommodetion and convergence may still bt^ present. It is a 
diagnostic sign of value in locomotor ataxia, but has been noticed in general 
paralysis of the insane, in cerebral syphilis, and is the result of poisonirig 
by bisulphid of carbon. 

HI FPUS is a clonic spasm of the sphincter pupillje, independent of light- 
stimulation or accommodation. The disease iii generally associated with 
nystagmus, and is seen in hysteria, disseminated sclerosis, epilepsy, and in 
the early stages of acute meningitis. 

IRIDODONESIS is a tremulous condition of the iris, due to tack of a. 
normal support of the lens. It is seen in conditions in which the lens 
dislocated posteriorly, in atrophy of the vitreous, in overripe 
after cataract extraction. 



OPERATIONS ON THE IRIS, 
IRIDECTOMY is the excision of a portion of the iris. It is perTonned 
in glaucoma, in cataract extraction, for the removal of foreign bodies from 
the anterior chamber, in complete synechia, and for optic purposes. 
Having Brst secured a lid.speculum in position, a fold of conjunctiva, near 
the cornea and ofiposite the place where Ibe incision is to be made, is 
seized by liiation forceps. A keratome is entered through the comea at 
the scleral border, the point being kept nearly perpendicnlar to the sclera 
until it has reached the anterior chamber, when the handle is depressed so 
as to bring the blade parallel to the iris (Fig. 90). The blade is then 
pushed forward until it has made a wound sufRciently ]atge for the purpose 
of the operation ; keeping the handle still depressed, the blade is with- 
drawn slowly, and iris forces {Fig. 91) are thrust through the wound 
closed, and opened in the anterior chamber to seize the iris. The iris is 
then drawn out of the wound, and as much of it as is desired is excised by 
a pair of fine iridectomy scissors (Fig. gi) held firmly against (he eyeball 
ond parallel to the wound. The slump of the iris is then cajefully 
turned to Ibe anterior chamber, no pxirtion of it being a 
inca/rcralfd h ibe Corneal incision. The ei'e a\\oM\d be AorouiihlyH 
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cainized, and the operation should be done under antiseptic preciiu- 
lior^s : after the operation the eye is thoioiighly irrigated, a light bandage 
applied, and the eye kept closed uoul the corneal incision has become 
united. 

IRIDOTOMY is performed when the pupil for any reason is occluded by 
a thickened and opaque capsule, or with ciudations from the iris. One 
mode of operation is with a needle-knife, having a double cutting-edge, 
with its shank so constructed that it completely iills (he corneal wound, 
thus preventing any escape of aqueous. This knife is thrust through the 
cornea midway between its center and circumference, and the occluding 
membrane is divided at right angles with (he line of greatest tension. When 
the iris is to be incised so as to make an artificial pupil, a lance-knife is 
used instead of a needle-knife, and introduced in (he sanie way as before, 
and withdrawn half-way, allowing some of the aqueous to escape, thus 
carrying the iris forward. The knife is thrust through the iris and then 
withdrawn, De Wecker's scissors for iridolomy (Fig. 93) are entered 




new shape and posi- 



closed, and opened in the anterior chamber, ( 

cut in the iris, and the blades brought together 

elongating the incision. 

IRIDODESIS consists of drawing the pupil into 
tion, and is accomplished by making a small incif 
drawing a part of the iris, including some of the pupillary border, into it, 
and filing if with a ligalure. 

CYCLITIS. 

Definitiaii.— Inflammalion of the ciliary body ; the iris and choroid are 
often simultaneously ioTolved. 

Varieties. — The serous, which is comparatively benign, and develops 
like a serous iritis; the plastic, which is the worst form and produces a 
total [loslerior synechia 1 and the suppurative, which is distinguialied 
from the others by llie presence of a purulent enudale in the chambers of 
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Sym plums and Diagnosis, — Cyclkis is always aaerious nnd oflen a 
dangetous disease, and should be differentiated from a. relatively benign 
iritis. I'ain, photophobia, lacrimation, and visual disturbance are signs 
common to both. The characteristic signs of cyclitis are extreme sensi- 
tiveness to pressure In the ciliary region ; cloiidmess in the anterior por- 
tion of the vilreoiu ; and the noticeable changes [n the intraocular tension, 
which is increased at Rrst and diminished later. The aqueous is aUo 
liirbid, and may contain pus of the suppurative variety. ■ 

Causes. — Generally some injury to the ciliary body or adjacent tiasuea. I 
Foreign bodies in the eye are almost certain to destroy the eye by a plastic 
cyclitis. Cyclitis may tie due to inftammstion of the tissues in continuity 
with the ciliary body, or to sympathetic ophthalmia. Idiopathic cases are 
said to result from syphilis, tuberculosis, and uterine disease. 

Treatment is virtually the same as that for iritis, although atropin must 
be used with caution, as it is often very poorly borne. Plastic and purulent 
cyclitis must be rigorouslj' treated witli mercurial inunctions. For the re- 
duction of tension, the local use of cocain, diaphoretics, and paracentesis. 
In purulent cyclitis, especially after operations, antiseptic douches are indi- 
cated. On account of the uncertain prognosis, the po aibility of relapses, 
disorganization of tbc vitreous, and sympathetic ophtbalmia, the patient 
must be carefully watched, and expectant treatioenl continued after 
symptoms have subsided. 



PARALYSIS AND SPASM OF THE CILIARY MUSCLE. 

Paralysis of the ciliary muscle is recognized by destruction or dimii 
tion of the normal range of accommodation that usually corresponds to I 
age of the patient. The causes may be jieripheral, as by atropin ; or ci 
Iral, due to disturbance of the oculomotor nucleus General intoxication 1 
by the poisons of infectious diseases, and conditions producing exbauBtioD.4 
or debility, may result in paralysis of the ciliary muscle. In this condi? 9 
tion objects seem minimized — micropsia. The treatment is directed J 
toward the cause. Locally, miotics, convex glasses, and electricity n 
be of value. 

Spasm of the ciliary muscle i^ a condition in which the range of accc 
modolion is shortened, causing an erametrope or hyperope to have myopic 
symptoms. In this condition objects a.ppear enlarged — macropsia. The 
causes are the miotics, strain on the accommodation, and severe disease of 

■pioal cord. The treatment is directei 
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lief. This condLli. 



DISEASES OF THE CHOROID. 

Anatomy.— The choroid is ihe vascular and pigmentary tunic of 
eyeball, invesling the posterior central five-sixtlis of the globe, exteoj 
as far forward as the cornea, aod developing from its inner surface afl 
orly the ciliary processes (Fig. 94). It is pierced behind by the optic n^ 




Externally it is connected T)y a fine cellular web (nieinbrana fiaca) i^ 
the inner surface of the sclerotic. Internally it lies in contact with J 
basal membrane of the pigtnent-coal of the retina, as far forward ul 
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The choroid is divided into two layers : an exleinal, conlain- 
ing the larger vessel* and the moat pigment, and an infemnl. The ex- 
/fr«(j/ iij'i^r consists in part of [he larger branches of the short ciliary 
arteries, which run forwerd between the veins before they bend down to 
terminate in the capillaries ; bat is principally formed by converging veins 
called z'fitis vortimsa:. The inltmal layer consists of an exceedingly fine 
capillary plexos, formed by the sbort ciliary vessels, and is known as (he 
tunica ruyichiana. On (he inner surface of this lunic is a very thin 
homi^eneous membrane called lamina vitrea, which separates it from the 
pigmentary layer of the relina. The pigment of (he choroid consists of 
hexagonal cells, filled with dark-brown granules, and is scaftered throughout 
both layers in sufficient quantity to absorb Ihe light. 



CHOROIDITIS. 
' Causes. — InQammalion of the choroid results from general diseases, 
such as syphilis, tuberculosis, scrofula, chlorosis, rhenmatisni , and gout. 
Senile choroiditis is probably preceded by choroidal apoplexy. Suppura- 
tive choroiditis is due to traumatism with infection ; to metastatic infarc- 
tion, in pyemia and endocarditis ; and to severe infectious fevers. High 
myopia, by causing extra stretching of the choroid, often gives rise to a local 
or diffuse inflammalinn. Choroiditis may be an accompaniment of inllam- 
mation of the iris aod ciliary body. 

Varieties. — For convenience, choroiditis may be divided into the 
exudative and suppurative varieties, although many subdivisions, such as 
liisstminaleJ, syphilitic, areolaris, central, gutlale, etc., have been patho- 
logically studied. 

EXUDATIVE CHOROIDITIS is distinguished entirely by the impair- 
ment of vision due to the simultaneous involvement of the retina, and 
the changes noticed by the ophthalmoscope. The disease runs its 
course without pain and without external symptoms, and the patient is 
only aware of his trouble through the impairmenl of vision. It must be 
remembered that (here is nu defmile relation between the amount of vis\ial 
disturbance and (he changes noted in the fundus. Alteration in the field 
of vision, the appearance of scotomala, metamurphopsia, night-blindness, 
flickering spots, and progressive lessening of the visual acuity, are the most 
important subjective symptoms. The ophthalmoscope shows the presence 
of numerous dispersed patches in the fundus, thickly strewn near the 
equator, gnidnally diminishing toward the macula and opttc disc, 
arc generally free from disease. If fresh, Ifee pa\c\its mt loiTiii. , ■^■"^'V 
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defined, much sioflller than the disc, and yellowish-red, lighter in color 
than the fundus. In addition, there are yellowish- white sfri^ along ihe 
vessels. As Ihe disease advances, the patches become larger and coalesce 
into irregularly -shaped figures, showing the while sclerotic beneath, sur- 
rounded by hyperlrophied pigment epithelium of the relina. In the ma- 
jority of cases permanent white patches are left, either due lo ejposure of the 
sclera or lo reflection from cicatrices (Fig. ti5). The opiie disc is generallj 
slightly red and cloudy. The term disaemirmled choroiditis is often 
applied to cases in which the spots in the fundus are numerous and diffuse, 
Choroidilis areolaris consisis of black patches and small pigmept- 
blotchcs, gradually changing to uliiliih bljlchco «ith black edges 




confined to the posterior pole of Ihe eye, and endangers ci 
Tlie central variety is located directly al the macula. As a rule, retina] 
vessels cmi be traced over spol& of choroidal atrophy, showing that the 
choroid is the primary seal of the lesion. The vitreous is generally clea 
and good ophthalmoscopic images are obtained. 

SYPHILITIC CHOROIDITIS can only be separately diagnosed by 
s;rphililic history and speedy reaction lo mercurial i 
ciiaracieriilic signs are nighl-Windneis anA twcimscri' 



f field of ^ 



this variely. 

SUPPURATIVE CHOROIDITIS beginswlth hemurthage into the relin.i 
and cboroid, which is soon followed by purulent intiltralion of the whole 
inlerlor of the eye. Extemally, the lids and Conjunctiva sre red and 
swollen, and are covered with s purulent secretion ; the comes is hazy, 
and there may be hypopyon ; the iris is inflamed, the pupil appears yel- 
lowish, and the eyeball is hard. Tlie patient suffers intense [>ain, has 
aCute febrile symptotns, and is blind in the affected eye. Viewed by the 
ophthalmoscope, the golden reflex, due to the eiudalive material thrown 
out between the choroid and the retina, assures us of the diagnosis. The 
innammation may subside, but it is rare for any visual perception to be 
preserved. In the tnaltgnant form panophthalmitis ensues, and the whole 
eye becomes an ebscess-cavity, and is lost. 

MVOPIC CHOROIDITIS is due tn the ectasia or sUphyloma of the 
sclera at the posterior pole, and is usually present in high degrees of 
myopia, and always in progressive myopia. The increased "myopic 
crescent," producing an enlarged blind spot, and the ordinary symptoms of 
myopia associated with the atrophic changes of the choroid, furnish a ready 

ANTERIOR SCLBRO CHOROIDITIS Involves the anterior part of the 
choroid, inaccessible to the ophtbalmosco[)e. It is diifereatiated from 
episcleritis, which is a beDign local disease, while the former attacks the 
cornea, iris, and anterior portion of the vitreous, (inally causing anterior 
ectasia of the sclera. 

Prognosis of choroiditis is on the whole unfavorable. In the eiuda- 
live variety, and in high myopia, we can only hope to retain part of the 
vision left. In case of lai^e ectasia lliere is constant danger of increase in 
inllaniniBtion and glaucomatous symptoms. If anterior ectasia \s. produced, 
blindness follows through flatness and opacity of the cornea, Increased 
tension, and distortion of the eyeball. In suppurative choroiditis the eye 
may be preserved, but vision is inevitably lost. 

Treatment of choroiditis must be directed against any discoverable 
cause. In all acute cases, whether syphilitic or not, in which the patient is 
in fairly good health, mercurial innnclions should be begun. In debilitated 
cases, constitutional and tonic treatment should be instituted, diaphoresis 
provoked, potassium iodid administered, and rest, with smoked glasses, 
ordered. Confinement in u dark room is unnecessary, In the suppura- 
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local use af aCropin and hot compTesses. If the eye is a virlual abso 
il should be incised or enuclealed under the strictest antiseptic precautions. 
In the anterior variety, tension must be carefully watched, and, if excessive, 
may be relieved by corneal puncture or iridectomy. The treatment of 
progressive and high myopia is discussed under Myopia. 

festiog itself In small, whitish-yellow spots near the pnsterior pole of the eye , 
which are minute tubercles ; many are loo small to be visible liy the oph- 
thalmoscope. The second form is a spheroid tubercle causing detachment 
of the retina, and possibly inflammation of tbe eye. It is to he distinguished 
from sarcoma of the choroid ; but in both cases enucleation is peremptorily 
demanded. 

SARCOMA OF THE CHOROID develops slowly at first, but later on 
involves the surrounding tissue with great rapidity. In the first stage the 
only subjective symptom is disturbance of vision, the eye becoming more 
myopic, and distortion of images ensuing. The sarcoma is usually at Ihc 
posterior pole. Viewed by the oplilhaimoacope, as a rule nolliing but re- 
tinal detachment is distinctly elicited. In the second stage, severe pain 
caused by increased tension is noticed, and total blindness endues. The 
media become so cloudy that no reflex is obtainable. After this the 
growth penetrates the sclera, the whole eye becomes a malignant mass, 
and, even if metastasis has not occurred, the patient may die of exhaustion. 
The disease is unilateral, and should be distinguished from glaucoma, in 
which there is no retinal detachment; and from simple retinal and choroidal 
detachment, in which there is no increase in tension. As Eoon as the 
disease is recognized, the eye sliould be enucleated and the ortut 
thoroughly cleaned out, as death will speedily ensue if the disease is 
allowed to continue. 

RUPTURE OF THE CHOROID is due to injury of the eye and, as a rule, 
can not be recognized until the vitreous becomes transparent, after which a 
recent rupture appears as a yellowi&h, hloodspecked stripe, which linallj 
becomes while and is bordered with a black pigment. The extent of visual 
disturbance depends essentially upon tbe portion of the choroid involved. 
Peripheral rents have little innuence on vision. The treatment consists of 
alropin and rest, 

OF THE CHOROID is recognized with tbe ophthal mo- 
oval brown and smooth tumor near the equator of the 
have the trembVmg movements accompanying inove< 
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155 of vitreous during cataracl operation or 



COI.OBOMA OF THE CHOROID appears as a large while or bluish, 
glistening area, usually below the disc, and several times its diameter. 
Retinal blood-vessels pass across il. It is simply a congenital deficiency 
in the choroid which allows the sclerotic to show ihrongb, and olten ca 
but little visual disturbance. It may be associated with coloboma of the 
iris or other anomalies of the eyeball. 



DISEASES OF THE RETINA. 
Anatamy.^-The retina is the chief and essential peripheral organ of 
vision, and constitutes the third or internal coat of the eyeball. Il is made 
up of the end-organs, or expansion of the optic nerve within the globe of 
the eye. It is composed of three main layers: the inner, of fibers and nerve- 
cells, the granular middle layer, and an internal layer composed of rods, 
cones, and pigment. Microscopically it is divided into ten layers, from 
within outward, as follows : (i) Pigment cells. (2) Rods and cones. {3) 
External limiling membrane. (4) External granular layer. (5) Outer 
molecular layer. (Ij) Internal granular layer. (7) Internal molecular 
layer. (8) A ganglionic layer. (9) Nerve- filwrs. (10) Internal limiting 
membrane. The exact construction of the retina is diagram at I catty shown 

The rods and corns are the essenliaJ sight-elements. The retina is 
about 0.25 mm. in thickness, and cavers the under surface of the choroid 
from tlie optic nerve entrance to the denlated anterior mai^i 11 of the retina, 
called (he ora strnita, a few millimeters liack of the ciliary body. The moat 
sensitive portion of the retina is a yellowish spot, about 0.5 mm. in diameter, 
lying to the temporal side of the optic disc, which, from its color, is called 
ihe macula iulta. In the center of the macula Is a reddish dot called the 
fovfa mlralis, at which point nil Ihe layers of (he retina, with the excep- 
tion of (he rods and cones, are absent. The vascufar snpply of the retina 
is from tlie central artery and vein, which, passing through ^\t fonts aplitvi 
of the lamina criirosa, divide over the optic disc, vertically into large and 
horizontHlty into small vessels, which are distributed in the fiber-layer of 
the retina, anastomosing at the entrance of the opiic nerve with the short 
ciliary vessels, anil anteriorly al the ora serrata wiiAi \\ie c'aOTO\i 
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iB thickness of the veins in comparison with llie arteries is noliced. Irri 

nhyjieremla iisunlly accompanies inflflmmHlion of some other portiot 

T Ibe eye, or it imy be a sign of eye-sWam. U w iifiiie common in per 



^■^r DISEASES THE I9J»,^^| 

sons with some uncorr«:te(! refractive error or muscular imbalaoce, wM^^^H 

Treatment should be directed to correclion of any ametrcppia or miM' | 

culor trouble, uid the eye should be put at rest and shielded with protec- 
tive glasses. If the hyperemia is supposed to be a local eipression of 
cerebral congesliun, (he treatment for the latter aflection should be insti- 

RETINAL HEMORKHACE. ^^| 

Causes. — Retinal hemorrhage is seldom an independent affection, bill f 

is usually associslcd with some disease or injury of the retina ; or it may 
' be the result of some condition provocative of hemorrhage in any other 

organ, such as atheroma of the arteries, hypertrophy of the left ventricle, 
scorbutus, bemorrhagic purpura, diabetes, pernicious anemia, etc. In such _ ^ 
conditions the immediate cause may be muscular strain, excessive cougbr^^^J 
ing, or sudden change in (he intraocular tension after operation. Hemori^^^H 
rhage following occlusion of the retina! vessels will be mentioned later. ^^^^ 

Diagnosis with the ophthalmoscope is easy If the media are clear and 
if the remaining portion of the retina and disc is unoAected, In such 
a case a fresh clot appears as a bluish-red blotch on a while background ; 
or. if the clot is old, a brownish-red blotch Is seen. If other blotches are 
seen in the retina and the whole fundus is hazy, the condition js called 
hemorrhagic retinitis. 

Prognosis depends on the cause and recurrence of hemorrhages ; 
unfortunately, (he jirognosis of affections causing retinal hemorrhage is 
usually had. The amount of visual disturbance depends on the location 
and size of the ctot. Hemorrhage in the macula Is serious, Multiple 
hemorrhages may cause a glaucomatous condition, producing blindness. 

Treatnient must be directed (a (he general causadve condition. 
Fntienis should be put to bed and Che eyes bandaged. Congestion may 
be relieved by leeches or dry cups to Ihe temples. 

KKTINITIS. ^^1 

General Remarks.— 1[ is probable that idiopathic retinitis never ocenrB. ^^^ 
Inflammation of the retina is generally due (o some disease of the general 
system, such as syphilis, renal disease, diabetes, leukemia, etc. In cases 
of prolonged exposure or excessive use of the retina, the resultant affection 
is more in the nature of a Tunctional trouble than a true InDammation. 



structures, principally the choroid and optic nerre. FtoiophthalcniCis pro- 
duces an immediale suppuration of the retina. 

The subjective symptoms of retinitis are usually dimness of nsion 
scotomata, metamorphopsia, clc. The objective symptoms elicited by 
the oplithalmoscupe are sometimes quite characteristic of the causal tronbltr 
although differential diagnosis is sometimes very difRcull. However 
thf condition discovered is often a valuable indicator in substantiating syS' 
temic evidence of the general disease, and is an important factor in pr<»- 
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□ the fundiia are invariably confuied to the posterior poie and region ad- 
joining. Hyperemia ii at first noticed, but in the advanced disease white 
spots or patches ure seen about the papilla, and later fine wliile dots are 
uoticed grouped about the macula in the sbape of a star with the fovea in 
the center. Finally, hemorrhages and fatty degeneiation, wilb paleness of 
the di«c and contraction of the vessels, nuy occur just before death. In 
some cases, instead of white spots there may be numerous wide-spread 
hemorrhages, or, again, only congestion and simple redness of the disc. 

Prognosis. — The exact relation between retinitis and the coincident 
renal disease is not definitely eslablished. However, it may be safely said 
that a definite case of albuminuric retinitis will have fatal Issue within a 
few years, although the visual disturbance may uot increase, and may even 
improve in fatal, chronic cases. In inteistitial nephritis particularly, 
relinilis is a serious sign. After recovery from acute nephritis an associate 
r^nitis may clear up and the vision become normal. 

Treatment must be thai for the original disease. In hemorrhagic 
cases, rest, bandaging of the eyes, and possibly the instillation of atropin, 
in weak solution (gr. j lo ^j), are advJMble. 

DIABETIC RETINITIS is often indistinguishable from albuminuric 1 
retinitis Ijy the ophthalmoscope alone- The diagnosis can only he made hj | 
the lest for glycosuria. The jiiogoosis Es possibly not so bad as in the fori 
going disease, and dietary and hygienic treatment may establish a cure. 

SYPHILITIC RETINITIS is a diffuse instead of a local inflammation,! 
in the preceding diseases, and may lie unilateral or bilateral. A geuen 
cloudiness, most apparent at the optic disc, and gradually shading off into 
the periphery of the fundus, is noticed. While slriie may he noticed 
along the course of the blood-vessels, tlemorrh^es are less frequent 
than in the preceding forms. The [realment is purely constitutional. 

LEUKEMIC RETINITIS is characteriied by the pale yellow appeartinc 
of the fundus, always bilalerul. There is a marked tendency toward hem- ' 
orrhoges; aometimcs circular white clots and prominent blood- bordered 1 
spots are seen at the periphery of the retina. Diagnosis should be sub- 
slantinted by microscopic examination of the blood. The ti 
similar lo that of leukemia, 

RETINITIS PIf;MENTOSA. 
Definition. — A pigmentary degeneration of the retina sot 
in descendants of consanguineous marriages, or of syphilitii 



Symptoma and Diagnosis. — The chief subjeclive symptoms a 
irahpia, or iiisht-blindiins, due lo ihe reduced sensitiveness of the retim ; 
eontintrk conlraclioa of the field of vision, oflen coupled with nystagmus, 
causing the patient great incoovenience from inability lo lind his vvay, 
although his rentral vision may be acute. The fundus has a veiy charac- 
teristic appearance (Fig. 9S). The disc is yellowish and its edge is some- 
what obscured, and the vessels are narrowed, accompanied by fine bands, 
and fade off into the periphery. Dark streaks of pigmentation, begiaDiog 
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at the penpheiy slightly subnormal night vision narroaed color fields, etc. 

Tremtment is useless All Ihnl is hoped for is to keep the pauent in 

yood health and spirits and surround him wilh hygienic conditiou m. 

dticne lo Ihe arrest of any clegenctanie ^octsa 
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THROMBOSIS AND EMBOLISM OF THE RETINAL VESSELS. I 
Symptoms HOd DiBBnoBis. — The charncteristic subjecliTc symptom I 
is sudden blindness in one eye, probably after some slight e 
There may be lemporary improvement during the succeeding weelis, but I 
the pn^osis is very unfavorable. Tlie differentia] diagnosis bi 
thrombosis and embolism with lUe ophlhalraoscope is very difficult. 
is pallor of the disc and retina, and marked diminution In the siie of (he I 
vessels. The veins become tortuous and very irregular. The central por- ' 
tion of the retina becomes hazy and grayish, the macula standing oi 
sharp contrast by Its maintenance of the normal red color. Finally, atrophy 
of the disc and retina ensue, and the vessels become obliterated and replaced 
by white streaks. The diagnosis should be conlirmed by the discovery of 
some systemic source of embolus, such us endocarditis or organic heart- 
affection. 

Treatment is of little avail ; but sometimes in very recent cases it 
be possible to remove the embolus by massage of the eyeball, or by re 
tion of the intemal tension, as by sclerotomy. General treatment i 
coarse, indicated. 

DETACHMENT OF THE RETINA. 

CauseB. — The most common cause is disease of the choroid consequent 
upon myopia of high degree. Chronic inflammation of the eye or of the 
retina alone, fluid effusions or hemorrhage between the retina and choroid, 
injuries, new growths, diseases of the vitreous, and parasites, are other 
caoses. Any condition in which the intrEmcular tension is suddenly 
lowered, as, for instance, by the rapid escape of vitreous after a corneal 
section, predisposes to retinal detachment. 

Symptoms and Diagnosis. — The prenionilory signs are flickerings 
and the appearance of dazzling sparks before the eyes, and attacks of 
momeDtary blindness. The detachment takes place suddenly, and (he lield 
of vision is obscured by what seems to be a dark clood before the eyes. 
The detachment is only partial at first, and the retina is still nourished by 
its own vessels, its functions being impaired rather than destroyed. 
Naturally, the refractive condition of the eyes is more hyperopic, but as the 
detached portion of the retina constitutes irregular folds which constantly 
move with every movement of Ibe eye, metaTnorphopsia and other anoma- 
lous visual dislurbances are present. By the ophthalmoscope there 
sence of the red reflex in the region of the detachment. In advanced, 
cases a bluish-gray curtain is seen floating tieeV'j \vi i^ietw 
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even be seen by the naked eye (Fig. 99). The picture may be confused 
by vitreous opacilies, which frequently occompany this condilion. 

Prognosis is dependent on the cause. If caused by inlraocular tumor, 
the case may be considered hopeless. If due to pronounced myopia, one 
eye is usually attacked after the olher, anJ 
blindness is nnavoidaWe. In the other con- 
ditions the progress of the detachment may 
possibly be anetited, hut we can hardly 
hope for imprnYement, although instances 
of alleged reattachment without treatment 
have been reported. 

Treatment consists of prolonged rest in 
bed, with protection of the eyes from light 
by a. pressure-band age. Antipb logistic mens- 
Fir oQ — Oi-HTHAtMoscnpic '^'^^ should be adopted; diaphoresis with 
AppKAii/Hcii OF Urt*cmkd thc Salicylates, or by hypodermic itijeclion 
(jl/lrr iiicktr and Jargtr.) of pilocBrpln, may prove of benelil. The 
operative Ireatmenls which have been re- 
cently recommended are puncture through the sclerotic, allowing escape 
of the subretinal iluid, injection of an artilicial vitreous in frottt of the 
prolapsed retina, or Injection of a few drops of iodin 
'ITie real value of these measures is doubtful. 




GLIOMA or THE RETINA. 

Definition. — A malignant lamar, soft and highly vascular, developing 

in the retinal connective tissue, which, in common with the cerebral con- 

:3 designated Hfiiroglin . ll is really a neuroglio- 



Symptoms.— It occurs chiefly in children from one lo four. On ac- 
count of the youth of the patient and the absence of pain, the early sub- 
jective symptom — visual disturbance — escapes unnoticed. The child maj 
be totally blind for some time wiLboul the parents' knowleilge. alteitUon 
(o the eye lirst l^ing called by the bright shimmer in the pupil, the so. 
called " cat's eye." In the first stage of the disease, the ophlhalmoacopie 
examination ;hows a yellowish prominence surrounded by small nodules, 
toward which dilated retinal vessels converge. In the second stage there ii 
probably increased tendon and the growth begins to push its way forward, 
carrying the retina, lens, and Iris with it. The cornea and the aqueous may 
became opaque, and the coiiiuncliva\ ^esw\i\inenw,Vi iMvii{,c=Aed. Internal 
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inHammation progreasively increaseB, and the tumor may escape through & 
perforBliou in the camea or penetrate the sclers, and appear as a spong;, 
bleeding mass between the lids. The final stage is extension along tbe 
optic nerve, or metastasis to the neighboring structures. ' 

Diagnosis is easy after the second stage is reached. In their earljr 
stage:t, suppurative choroiditis or hyalitis ma; produce symptoms lo 
closely assimilating glioma, that they have been called pseudogUoma. 
However, in choroiditis inflammalion precedes the blindness, and the eye 
is soft. If there is doubt as to the diagnosis, the case should be treated 
as glioma, to prevent an error which may prove fatal. 

Prognosis. — Unforluaalel;, it is usua.1 for the child to be brought for 
treatment after the disease has progressed sufhciently to catise the " 
eye " or other prominent objective symptoms, and it may lie too late 
to save the child's life. There is absolutely no hope of preserving the 
affected eye. 

Treatment.^Not only should the affected eye be immediately ei 
cleated, bnl the optic nerve should be divided as far back as possible, a 
if there is (he slightest sign of invasion of the orbital tissues they must 
removed and the orbit cauterized. 

INJURIES TO TIIK HETINA. 

flrdinarily, injuries of the retina are coincident with injuries lo oti 
parts of the eye, and the treatment is general rather than special. 

DAZZLING from exposure to intense light may result in partial or Co 
plele loss of sight. Such cases often follow the observance of an ecli| 
of the sun. In severe cases a central blind spot is produced, and the 
ophthalmoscope shows an opaque grayish spot in the macula, probably due 
to a coagulation of the albumin of the retina. In such cases a permiment 

leeches, electricity, strychnia, etc. 

OPAQUS OR UEDULLATED NERVE-FIBERS are sometimes discov- 
ered by the ophthalmoscope. They are seen as white, striated blotches 
with fringed edges, along the direction of the princli>al vessels, and 
together present a f1ame-like.sha[>ed li|^re. When they can not be 
directly traced lo the disc, they may be confounded with pathologic 
changes. In the vast majority of coses they cause no visual disturbance. 
The condition is due to the retention of the opaque medullary shealh of 
the fibers, or " while substance of Schwann," ofier Ihey leave the lamina 
ctibrosa to expand into the retina. 
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DISEASES OF THE OPTIC NERVE, 

fibers of the opti 




irpora quadrigemina, and 
1, which in turn are connected by radiating fibers with 
cipitoangukr region of the cortex. (Fig. loO.) Each 
oplic tract winds obliquely across the corresponding eras cerebra. Bod 
converges forward to meet ils fellow, forming at their intersection the opH< 
commissure or chiasm, which is composed of sis sets of fibers, viz.: a set 
crossing from the right side of the brain to the left eye ; a second set 
pursuing the same contse from the opposite side— fl'frHjjrti'/jf^' Jiben ; 




ing the 
b set, lateral, connecting Ihe heraispher 
the retina ot the same side — 
connecting one oplic tract with the other — 

nerves diverge from the chiasm to pass through the optic foramen in each 
sphenoid bone. The nerve is covered by prolongations of membranes of 
the brain as far as the lamina crihrosa, at which point the dura mater fuses 
with the sclera, the other membranes are disconnected, the medullarj 
covering of the nerve-fibers ceases, and the axis- cylinders pass through to 
form the nerve-fiber layer of Ihe retina. The ophthalmic artery and vein 
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INFLAMMATION OF THE OFnC NERVE. 

Synon3'n]s. — Choked disc, optic nenritis, papillitis, neur 
Cholced disc is so called on account of the interference of return of blood 
through retinsl veins, by pressure from swelling at tbi; point. Papillitis 
generallj describes an inflammation limited to Ibe inttHocular bead of the 
optic nerve, although in all p,robabiIily, in the majority of cases, the nerve 
is affected ihroughont its entire length. There is less sweUing than in 
choked disc, the visual disturbance appears earlier, and the disease leads 
to atrophy and blindness oflener than does choked disc. Neuroretinitia 
or papilloretinitis are terms used to describe an inflammalion which 
involves the retina as well as the opiic nerre. It is characterized by J 
hemorrhages, patches of fatly degeneration that appear as while spots,.! 
deposition of pigment, etc., similar to the changes in albuminu 

Causes. — The condition often called choked disc is usually the result 
of a brain tumor, and is almost invariably bilateral. If unilateral, i^ 
probably caused by a tumor in the orbit. Other intracranial diseases 
causing inflammation of the optic nerve are : tuliercular basilar meniDgilis 
of children, epidemic cerebrospinal meningitis, in fact, meningitis from , 
■ other infectious diseases or from any suppurative origin. Inl 
eases, syphilis, lead-poisoning, and other systemic atTeclions m 
optic neuritis directly. Tumors or diseases of the orbit may have the same I 
effect. 

The line of distinction between retinitis and neuroretinitis is so sligl 
that we can probably associate closely the causes of the former with those J 
of the latter ; however, in albuminuric retinitis, the grealest changes ai 
the retina rather than in the nerve head, and the urinary tests are quite ■ 
indicative. Cases of inflammation of the optic nerve in which the cause ■ 
is unknown are sometimes seen. Occasionally, several members of a 
family, the males particularly, and of apparently healthy pareots. a 
attacked between the eighteeotli and twenty- fourth years by a bilateral 
optic neuritis. In other cases, " catching cold," suppression of the i 
iactatioo, etc., are given as causes. In such cases, there must be i 
cion that there was latent inllammation which became prominent under the J 
conditions mentioned, and was not directly due to them. 

SymptomB and DiagnosiB. — The systemic condition is of 
laneously alTected. The principal ocular si^n is nti^viTtie^iJ. 
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total blindness. Particularly typical are diminution 

-'ly, umymmftric contracHoH of Ike visual field, and 

The ophthalmoscopic appearance of choked disc is 

icity in the disc and its immediate neighborhood. (Fig, 



1.) Thai the papilla is larger than normal and projec 
maybe proved by ihe/nrnZ/Vij- test. The papilla, while undergoing infiam- 
mation, has what has been called a woolly appearance, united with swelling 
and congestion. The small vessels of the disc are djlated, so thai maay of 
them are visible, unless masked by excessive edema. The retinal arteries 
are diminished in size, a ad veins are swollen andtortucms. The edges o f the 




disc are lost, and a striated flame-like or grayish haziness spreads over (he 
disc into the adjoining retina, nearly equal upon all sides. In severe fonus 
Ihete are macular changes resembliog albumiDuric retinitis. 

Prognosis.. — The course is usually clironic, sometimes lasting yeare, 
finally ending in optic nerre atrophy. Of course, the prt^nosis is afTected 
by the cause. Cerebral lumots aie usually fatal in a short time. The 
various forms of meningitis are a]woys serioQS. Reslomti< 
doubtful ; there is little hope of regaining lost visual power. Movever, 
cures with restoration of normal visual acuity, and cures of amb1}i^M»> 
every degree, have been reported. 
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TreBtTnent is iiaturallf directed to the cause. If tbe cerebrnl tumor 
can be locBled, surgical inlerferencc moy be of greet value. A syphilitic 
gumma will yield to mercury and potassium iodid. If no cause is diB- 
cemible, diaphoresis, the mercurials and iodids, and tonics may be tried, 
niood-lelling from the temporal region has been reported of value. Possi- 
bly mild cases gel well of tbemselves. If tbere is tesson to suspect that 
tbe neuritis is orbital in Origin, systemic Irealment will prove of little 
value ; and in well-defined malign aot orljital disease immediale etiucleatjon 

RETROBULBAR OPTIC NEURITIS. 

Definition.— Inflammation of the optic nerve beyond the eyeball, in 
wliich the disc is not involved at first, papillitis arising in the advanced stage. 

Cauaes.^Acute retrobalbar neuritis is caused by exposure to cold, acute 
infectious diseases, sudden cessation of the menses, and any condition 
which leads to a sudden exudation into the sbeatb of ibe oplic nerve. Tbe 
most common cause of the chronic form is excessive use of tobacco and 
alcohol ; although lead -poison log, syphilis, quinin, and other loxic agents 
may produce it. As a rule, botb tobacco and alcohol are simultaneously 
used to excess, and act conjointly. The disease is often called tobacco, or 
alcohol-amblyopia, or toxic- and inloxicalion-aiiihlyopia, although many 
aulhots distinguish between iotoxication-amblyopia and retrobulbar nemilis 
* from other causes. 

Symptoms. — In the acute disease, tolal blindness results in a few days, 
and there is often pain in the eye, increased by movement or pressure. 
The ophthalmoscope reveals a papillitis of moderate severity. In the more I 
common chronic disease, the chief symptom is slowly diminishing C' 
vision. The patient complains that be sees poorly, especially in bright 
light, and his vision improves al sundown [nyctalopia^. Examination with 
the perimeter shows a central scotoma, at first for color, and finally for light. 
At Ihe onset, the field of vision remains nearly normal, and only begins 
to be obliterated when fixation becomes impossible, and nyslagmus results. 
With the opblhalmoscope there is tirst seen slight hyperemia of the disc, 
and later a grayisb-wbite discolotatioB of the temporal halves of the pa- 
pillte. The outline* arc obscured, the veins are enlarged, and the ai 
diminished in size. 

Prognosis may be considered favorable if the disease bos not progressed 
to atrophy, and if tlie patienl can be made to stop drinking and smoking ; 
but relapses are likely to occur whenever tbe abstinence is suspended. 

Treatment. — In the aeule form, general blood- letting, ^a\vi-i.';\Qt>,M 




'< diapboiesis, and otiier inliplilogisttc measures are indicated. In chronic 

cases, nbsIincDce finm tobacco and alcohol must be enforced, and strychnia 
admlolstered in increasing doses. If syphilitic, the disease yields to llie 

|| mercurials and the iodids. Anyolber discoverable cause sliould be treated 

I according to the indications. 

ATROPHY OF THE OPTIC NERVE. 
Causea. — The vast majority of pases !ire secondary to some retinal 



whicli coses it fotlows some variety of neuritis. . Most cases are due 
to some disease of the brain oi: spinal cord, especially of syphilitic 
origin. Of the cerebral diseases might be mentioned : disseminated 
sclerosis, progressive parnlysis, ntid general paralysis; of the diseases of 
the spinal cord, locomotor ataiiia is a prominent cause. Mechanical pres. 
sure from tumors, traumatism, embolus in the central artery, cutting off 
the blood supply, and the toxic agents, causing retrobulbar neuritis, lead lo 
optic atrophy. Blindness, or amblyopia following severe hemorrhages, a 
supposed to be due to atrophy of the optic nerve. Sexual abuse, catching 
cold, physical and mental excesses, have all been se 
Symptoms and Diagnosis.— 'Vlie patient noiAces ki\ eml-j 4 
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of vision, consisting of diminulion in (he central acuity, concentric 
traction of the visual field, both for while aod colon, and irregular ! 
mala. There a no pain, and seldom jiholophobia. Of the colors, green 
is first lost, and blue last; light-sense is longeat retained, Tbe ophthal- 
moscopic appearances vary with the cause. If the atrophy is 
quent to a papillitis, the disc is increased in siie, and there is more or lew 
obliteralion of its outline, and distention of the veins. In simple atrophy, 
instead of the rosy beallby hue of the normal disc, the papilla may be 
grayish-bine, or quite white. The outlines have a striking sharpnt 
which gives the shiuingdiscilscharacteristic appearance. (Fig. toz.j The 
disc appears sunken and excavated, and allows the network of the lamina 
cribrosa to be seen through the' spaces left open by the disappearance of 
the nerve-fibers. Tbe vessels diminisTi in sire, and the capillaries of the 
papilla arc no longer visible. 

PrognoHis is serious. The probability of retaining the vision yet left 
is small, and Ihe general result is total blindness, 

Treatmenl should be directed to the cause ; constant, increasing dosel 
of strychnin should be given, orally or hypodermically, and the continuoni 
electric cunrenl should be applied until it is found to be of no avail. Good 
results have recently Wen reported from the combined use of mercurie 
chtorid and nitroglycerin. 
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DISEASES OF THE LENS. 
Anatomy. — The crystalline lens consists of a biconvex, transpan 
body inclosed in an equally trflnsparcnl homogeneous capsule. It vai 
from eight to ten mm, in diameter, ond is from three to four mm. thick from J 
pole to pole. Its posterior surface rests against the vitreous, and itsi 
surface against the posterior surface of the iris. The capsule is thickest at fl 
the anterior pole (.016 mm'.). The lens is enveloped at its periphery by J 
the suspensory ligament and behind by the hyaloid membrane, Tlie sah* ] 
stance of the lens is arranged in concentric layers, composed of minuto J 
fibrils somewhat hexagonal on horizontal section, which dovetail int 
another. The external layers are soft, the next firmer, and the c 
form a baldened nucleus. Between Ih* layers and among tlie fibers 
oil-like material called the liquor Morg/igni, which permits change of fomi ■ 
of the lens without friction. Tbe anterior capsule is a lough, elastic m 
brane, lined on its posterior surface by hes.igonal cells wliose (untVLOti 
said is to nourish the lens proper. 




The sone of Zinn a (lie suspensory Ugamtnt of Iht Ims, x 
retain the leos in place. It is a IraDsparent, iibrous, perforated menibraue. 
stretched between the ciliary processes and the lens. Between the folds of 
this ligament is the canal of Petit, encircling the equatai and containing a 
Huid supposed to assist the nutrition of the lens. 



CATARACT. 

Definition. — A pathologic cbtuige in iLie lens or its capsule diminisli- 
ing Its iranspBtencf . 

Causes. — Traumatic caliuact, due to injury of (he capsule or lens, 
needs no explanslion, as it is not supposed that the subsequent cicatricial 
tissue will be transparent. If the lens or capsule is not directly injured by 
trauma, but is dislocated or its surrounding media disturbed, it becomes 
opaque through altered Dutrilion, due to the suspension of the exchange of 
fluid between tbc lens- structure and the surrounding media. Any cbemic 
alteration in the fitud constituents oi the body in general may be par- 
ticipated in by the aqueous, vitreous, and suspensory ligament, and may 
endanger the lens, as, (or inslaace, cataract due to diabetes. Inflam- 
malions of tbe uveal tract, myopia, retinitis pigmentosa, detachment of the 
retina, and glaucoma ore causes -of cataract. Rickets is on almost con- 
stant accompaniment of lamellar cataract. The gouty diatbesis is men- 
tioned as a predisposing cause. There is no satisfactory explanation of 
senile cataract. Old age predisposes lo cataract, but whether by weakened 
nutrition, sclerosis, atheroma of tbe arteries, or tbe uadue strain aa tbe 
accommodation in presbyopia, we are unable lo say. It is the opinion of 
the authors that tbe disturbances ia nutrition directly and indirectly brought 
about by prolonged eye-strain due to uncorrected ametropia, are not only 
possible, but general causes of catEract. 

Varieties and Nomenclature. ^Opacities in the capsule ate called 
capsular cataracl ; opacities in the lens-substance are called lenticular 
cataract, and may be conical or nuclear, or, if both cortex and nucleus 
are involved, we speak of complete cataract. Complicated cataract is 
one in connection wilb other eye-diseases. If the diseased lens \% ad- 
herent to any of the neighboring slrucliires the condition is known as 
cataracla accreta. A polar cataracl is a cataract confined lo one pole 
of the lens. In pyramidal cataract the opacity is at the anterior pole, 
ani) is conoid, the apex extending forward. Recurrent capsular oi 
secondary catarnct is a cataract of the cnpsule appearing after eilraction 
al' tbe lens. Diabetic catataet \a aisodalad with diabetes. Probably 



the most convenient diviEion of cataract is into senile, juvenile. 
matic, and stationary, and tbis classification with its subdivisions 
used later. An important distinction of cataracts refers to their maturity 
or ripeness, whence they ere classed as ripe, unripe, and oveiTipe 
(Morgagnian). 

Symptoms and Diagnosis. — Cataract does not cause pain. The 
symptoms are disturbance of vision and reduction of acuity, which very 
according to the liind of cataract and its stage of maturity. Opacities on 
the pole or on the axis between the two poles may escape the patient's 
notice, if they are small, dense, anii sharply defined ; whereas opacities 
including the entire pupillary area cause great disturbance of vision. 
Opacities at the periphery, when covered by the iris, as a mle produce no 
obstruction to sight; however, when the pupil is sufHciently dilated, as in 
a dim light, these opacities t«come evident, hence such patients see heller 
in a bright light with a contracted pupil. Patients with an opacity in the 
pupillary area with the periphery remaining clear see better with a dilated 
pupil, i.g., under a mydriatic or in adini light. Even a completely opaque 
lens does not destroy vision. If the retina and optic nerve are healthy, 
the patient should be able to tell the direction from whence light is pro- 
jected, and should recognize an ordinary candle-flame at six mm. With 
normal light- percept Ion, a pupi! of a cataraclous eye should contract dis- 
tinctly if ligbt is suddenly thrown into it. Even colors maj be recognized 
though a completely opaque lens. 

Objective Examination. — If the anterior polar region is opaque, the 
pupil appears grayish-white instead of noimal black. It tnust not be sup- 
posed that every grayish discoloration of the pupil is caused by cataract ; 
indeed, in old persons some diffused light is always reflected back from 
even a transparent lens, giving the pupil a grayish color- The geueral 
rule in the diagnosis of cataract is when a distinct area in tbe lens appears 
gray or white by focal illumination, and black to light thrown through it 
by tbe ophthalmoscope, we are justified in assuming an opacity. The 
whole lens can only be examined by complete dilatation of the pupil, and 
even then the peripheral edges may be hidden. 

d^taracl is most common in old persons, next in infants, and most rarely 
in middle age. 

SENILE CATARACT develops usually between (he fiftieth and seven- 
tieth year. It is characterized hy a hard, unclouded, and transparent 
nucleus, and a soft clouded cortex. One eye is generally affected at a 
time. Early symptoms ate multiple vision in one eye, caused by opaque 
sectors in the cortex of the lens, and shortsightedness iiie Vi ■». 
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tbe refmctivE iadex or eHpaneion of Ihe leos. Incipient i 
the piesbyope annoyance ; he cumplaina that hiii glasses do not fit, and 
(hat dark shadows are seen before his eyes. As the opaciues increase, Ihc 
visual acuity dimjnisbes, and the lens swells from absorplion o( water in 
the cortex, causing the anterior chamber to become shallower. After a 
longer or shorter time the cortex becomes opatjue, Ihe swelling disappears, 
and the anterior chamber is again of Dorrnal depth. By this time the 
Tisual aciiitj' is reduced to counting lingers and perception of a candle 
across the room. The cataract is now considered maliiri or rif>e. 

The test for maturity of a cataract is what is known as the iria- 
ahadow. By throwing a strong light obliquely info ibe pupil, the margin 
of ibe pupil is made to throw a shadow upon tbe opacity. If the lens is 
completely opaque, the white light reflected from it and the dark brown of 
the pupillary mai^in of tbe iris lie immediately against each other ; if, on 
the contrary, the external coitical layer of the lens is still clear, there will 
be seen, between the white shadow of the opaque pupillary portion of the 
lens and the pigmented edge of the iris, a dark ring, which will be wider 
the less the lens is opaque. The treatment for mature senile cataract is 
extraction. 

An overripe cataract becomes smaller and more dense, due either to a 
diminution in the aqueous constituents, or to the cortex becoming a yellow - 
tsb, mushy mass of fluid, with a brown nucleus floating in it. This latter 
condition is known as the Morgagnian cataract, and causes Ihe grcMett 

JUVENILE CATARACT may be congenital in all stages of its growth. 
As Ihe nucleus is not yet bard, il participates in the general cataradous 
change in the lens. Any part of the lens, even the nucleus, may be 
strewn with punctate opacities. Juvenile cataracts become atrophied. 
liquefied, or calcifled. In the atrophic soft cataract there is found within 
the capsule a mushy degenerative mass ; and in the fluid cataract the same 
constituents are found floating in the liquid. In calcifled eataracl the 
whole lens is changed lo a lumpy mass, looking like gypsum. In some 
cases the contents of a soft cataract may be absorbed, leaving only the 
membranous capsular cataract. Tbe age of the patient, tbe b[uish>while 
color, and general appearance indicate a soft cataract. 

STATIONARY CATARACT includes any condition in which there is a 
fixed and permanent opacity throughout life, showing no gradual progres- 
sion as in the foregoing varieties. There are several ki " ~ 
arc stalioriary, and they will be considered separately. 






The most common furm of atationaiy cataracl is (he zonular ot lamEllar. 
Il appears nearly always in both eyes, and may be congenital, or may be 
developed during the early years of lift, not being noticed until the child 
is sent lo school. It appears as a delicate, gray, homogeneous opacity, 
restricted to a zone lying between the nucleus and cortex, and is sup- 
posed to be produced by a temporary interruption of nutrition during for- 
mation of the lens. If light is thrown by the ophthalmoscope directly into 
the pupil, a dark circular opacity, brownish-red in the middle, is seen. 
The cortei is not always clear, but may contain dots and spokes and what' 
are known as smidli epadlics. Unless the pupil be dilated, the cataractom 
sliell may not be discovered, and the patient be considered a myope. Dig- 
cissioo is almost always the operative measure employed in this condition, 

POSTERIOR POLAR CATARACT is characterized by a while, glisten- 
ing, round opacity, situated on the poslerior pole of the lens or its capsule, 
and is supposed to be the result of some disease of the fetal hyaloid arleiy. 
An artiiicial pupil may produce relief in these cases, but, failing in this,.' 
discission is the Hnal step. 

PYRAHIDAI. CATARACT is rarely congenital, but is acquired in child- 
hood after a perforating ulcer of the cornea and escape of the vitreous, 
which allows the lens to come in contact with the inflamed cornea. After 
the aqueous reforms, the lens recedes, leaving a small, roandish, glittering 
opacity protruding into the anterior chamber like the apex of a cone. 
Contrary to the general idea, the opaque mass is inside the capsule, which 
is uninjured, save for the absence of its epithelium. 

CONGENITAL NUCLEAR OR CENTRAL CATARACT is recognized 
by a while, circular, and sharply- outlined opacity in the center of the pupi!. 
Vision may be good, as the patient looks through the side of the opaque 
nucleus, 

TRAUMATIC CATARACT results from a mplure of the capsule by a 
contusion of the eyeball, by penetration from a foreign body, or from injury 
to the lens itself. The lens-fibers coming In contact with the aqueous 
become cloudy and swollen, and if the wound is of any extent, as is 
usually the case, the entire lens participates in the morbid process. The 
contents of the capsule gradually protrude into the anterior chamber and 
are absorlied. Iritis is a frequent accximpanimenl, and if there is much 
swelling of the lens glaucoma may be produced. The younger the patient, 
the quicker [he absorption and the less inclination to increased 
The slightest touch in an oj>eralion may give rise to a traumatic cataract, 
and in elderly jiersons a small aseptic foreign body may cause catatatt. 






iwly thai (he [Mlient forgels about the injury long before Ihete is 
il dislurlance. The treatment in young subjeclB i^ to wrut 
absorption, while in elderly persons extraction is indicated. Tlie 
eral procedures for ftsaocjate traumatic and inflammatory condiCiov 



TREATMENT OF CATARACT. 

General Remarks. — The treatment of unripe cataract must be the we 
of proper reading glasses, piotecling the eyes from irritation of any kinl, 
and the maintenance of the general henlth of the patient. In considenag 
what cataracts may be operated on, we must first determine whelber 
any retinal, choroidal, or nerve-disease coexists, which may be discovered 
by examining the light-sensation or Reld of vision. 

Sutionary cataract, in which the visual acuity is sufficient for the 
patient's occupation, or in vrhich an artiRcial pupil will suffice, should not 
be operated on. If one eye is unaffiected and healthy it is not advisable 

expect perfect binocular vision on account of the great optic disparity 
between the eyes. 

Ripe and overripe cataracts are best treated by operation. Unripe 
cataracts should he waited for, or, if absolutely necessary, should be 
arlitlcially ripened by Forster's metliod, which consists in performing in 
iridectomy or a paracentesis of the cornea, allowing the escape of aqueous, 
and irritating the lens by massaging the cornea against it with a strabismus 
hook, Beltmann's method consists in "direct trituration" of the lens 
with a spatula, introduced into the anterior chamber after iridectomy. 

The health of the patient and the state of the eye should be considered 
Wfore proceeding with any operation. General debility and imy inflam- 
matory disease of the eye or appendages are contraindications. 

Preparation for Operations.~A gentle purgative should be giTcn the 
day l)efote the operation. The head should be washed with soap and bat 
water, and a bandage of sublimate placed over the eye to be operated on. 
This bandage is removed at the opei^lion, the head enveloped in a cloth 
wet with sublimate solution, the vicinity of the eye thoroughly scrubbed 
with a strong sublimate solution, and the eye douched with a mild anti- 
septic solution. Anesthesia is produced by instilling several drops of a fi*e 
per cent, solution of cocain in the eye five times, at intervals of two or 
three minutes. All instruments, sponges, and dressings used should be 
thoroughly sleriliicd before the operation. 

J* fte/- treatment consists in removing all slireils from the corneal 
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I, cleansing itie eye, and after simple extraction instilling a drop of 
eserin to prevent prolapse of the iris. A Ijglil absorbent bandage, consist- 
ing of a. little absorbent cotton and thin innterial, like tarletan, is applied 
over both eyes, not to exert pressure, but simply lo keep Ihe eyes closed, 
at rest, and moderately warm. 1~be dressings may be protected by a 
pasteboard shield. The patient is kept ijuiet in bed, and, unless there are 
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active signs of infection, the bandage is not opened unlll about thirty 
hours after the operation. If there are no signs of inflammation then, the 
eye is cleansed twice daily, and at Ihe end of a week the bandages may be 
omitted altogether, and dark glasses should be worn to protect the eye I 
against strong light. After removing the bandage, atropin may be instilled ■ 




daily, lo keep the ciliary muscle and iris completely ot rest. Strong con 
vex lenses may be ordered after several weeks and the patient allowed K 
begin Ihe use of the eyes. A reexamination of the refraction is soon 
necessary. Any inflammation secondary to cataract operations should be i 
treated on the general principles heretofore discussed. 

£ the operation most used in UmeWH cB.\Ma(\ -mi 
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soil calaracls iFilhout hard nuclei, 
5|>Eculuiii, fixalmn forceps, and a discission knife needle (Fig. loj), oi , 
ikiwaian's stop needle. The pupil should be dilated to the ulmosl. 11m ' 
needle is entered perpendicularly to the under and outer side of the center 
of the cornea. (Fig. 104.) The capsule is entered near its anterior pole, ' 
and is divided up and down by a vertical sweep of the handle, taking cue ' 
not to penetrate deeply into the lens. If necessary, the vertical cut in the ■ 
capsule may be entailed transversely ; the needle is then withdrawn in the ' 
same direction as it was entered, avoiding, as much as possible, escape of ' 
the aqueous. Sometimes, owing In looseness or hardness of the opacity. I 

( 



Fig. I 
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we are unable to break it up with a single needle, and two needles are 
necessary. While the lens is undergoing absorption, the pupil must be 
kepi dilated with atropin. If the swelling is too intense and iritis ensues, , 
the swollen mass should be let out by simple linear extraction. Ifabsorp- ] 
tion is obstructed, simple release of the aqueous by paracenlesis and re- J 
peated discissions are necessary. j 

Bxtraclion with Iridectomy. — The lids are fixed by a lid specultun 
or by the fingers of on assistant, and the conjunctiva is firmly held with 
finHtion forceps, at a point centjally below the margin of the cornea. A | 
Graefe Itnife (Fig. 105) is entered at the corneal margin, just abore its I 
horiionlal diameter, and is passed through the anterior chamljer in front 1 



of the pupil, making counterpuncfure at a point exactly o]iposite. With ' 
the cullinE-edge upward, the knife is gently sawed to and fro, until Ihe 
upper two-fifths of the cornea is opened at ihe scleral border. The 
operation is then momentarily suspended, and the patient is directed tg 
look downward and keep the eye quiet while iria forceps are introduced 
closed through the center of the incision. The itis is grasped M JH 
pupillary border, slowly withdrawn, and the section desired to be removed 
it excised by iris- scissors, the blades of which are held in the plane of Ibe 
vertical meridian. The anterior capsule of the lens is then opened Iqr « 
e f fig. 106), which ii "muoducei \n\o iA« ■Kound to the edge of 
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; iris, with its cutting -point directed upward ; it is ihcti partly re»olved, 

-ning the point bacliwanl toward the capsule, over which it is drawn 
in a horizontal and vertical direction ; another quartet rerolution of the 
handle is made, and [he iaslrument is withdrawn witli its point downward. 

The delivery of the lens is then elTeeted by gentle pressure and massage 
with a lens-spoon until it is extruded through the corneal incision. 
(Fig. 107.) Counlerpressure may be made with one finger on the inferior 
portion of the comes, while another linger presses on the sclera above the 
incision. The anterior chamber is freed from blood, and the remaining 
cortical fragments are expelled by stroking the cornea with a spoon or by 
the gentle injection of sterilised water or a weak antiseptic solution. Care 
must be taken that the iris is not engaged in the wound, and if it can not 
be successfully pushed back into the anterior chamber il should be excised. 

If the vitreous presents at the corneal wound before the lens is delivered. 
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the speculum must be withdrawn, and the lens removed by ni 
wire loop, a spoon, or a special 1 ens ck true tor. 
ExtrBCIion without iridectomy is suila 
operator is skilled by long experience, and i: 
plete delivery of (he lens may be anticipat 
inleltigcnt patient. A Graefe hnife is intn 
diameter of the cornea at its junction with the 

transfixBtion as before, including about five-tweltlhs of the corneoscleral 
margin. The capsule is divided as in tlie preceding operation, or rather 
more extensively if a Knapp knife, especially designed for this purpose, is 
used. The lens is expelled by slow, steady, continuous pressure with a 
sjiDDU on the lower part of the cornea. The rest of the operation and the 
complli;ations are treated as in extraction with iridectomy. Eserin (gr. \ 
to 5J) 'S dropped into the eye and the eye bauAa^ei. 



Extraction of the lens in an unruptured capsule 13 an ideal opera 
(ion, bill is only applicable when the capsule Is loug!i and the suspeosorj 
ligaracDt weak, or when there is a fluid between the vilreoiis and lens. 
Instead of lacerating the capsule with a cyslotome, a Epoon is pnssed be^ 
hind the upper edge of the lens, and gentle pressure is exerted on the 
lower third of the cornea. If the lens is not expelled, the spoon is passed 
still deeper behind to the posterior pole, and the lens slipped out by press- 
ing it lightly against the inner suirface of the corneiu 

DcBcriptionB of other operations for the extraction of cataract are 
considered unnecessary in a work of this nature. Suction is only appGcl- J 
.5 without a nucleus. 




SECONDARY CATARACT is due (o opacity of the remaining capsule ol 
the lens, with or without any remaining lens-substance, cutaract-debris, ( 
inflammatory exudate. The treatment of an opaque capsule in the pDpjl- 
lary space consists of discission by a needle or a Graefe's knife, or, if the 
capsule is lough, by dilacemtion with two needles. (Fig. toS.) Can 
should be taken not to exert loo much pressure and dragging on Ihe ciliuy 
body. Some operators divide tlie capsule with a pair of tine scasi 
forceps, and others extract the capsule through an opening in the co 
near the scleral margin. Small hooks are also used for tearing an opening 
in an opaque capsule. 

INJURIES TO THE LENS causing opacity are seldom limited lo 
/oca/iy-, bul generally involve the adiactn\,v\M.iies. Such cases should be 



trealed like cases of discission, and may Eubse<iurQtly require an appropri- 
ate operation. The leas may be dislocated completely, >□ wbicb fonn 
the suspensory ligament is torn thtough and the lens is croivded out of 
position, aod may even escape through the conjunctival wound, or it may 
be simply subluxaled. A lens displaced from its natural bed sooner or 
later becomes opaque, 

THE CONGENITAL ANOMALIES OF THE LENS.— Dislocation is 
generally associated with some congenital anomaly of the vitreous or 
clioroid. In this form the lens may retain its transparency for many years, 
and can be seen lo move with change of head, and is visible under trans- 
illumination. There is sometimes congenital coloboma of the lens, 
generally peripheral, corresponding lo coloboma of the iris and choroid. 
Aphakia, or absence of the lens, is sometimes congenital, but exists, of 
course, in persons upon whom discission or Exlraclion has been performed. 
It is diagnosed by the deep anterior chamber, the trembling iris, high 
degree of hyperopia, and the loss of accommodation. There is also the 
absence of the small inverted image of a candle held close to the eye. 
The treatment consists in prescribing correcting bifocal glosses for reading 
and distance. 

DISEASES OF THE VITREOUS. 

Anatomy and Physiology.— The corpus vilreum forms the principal 
bulk of the globe of the eye. it consists of 98.6 per cenl. of water. The 
remainder is composed of transparent dhers extending in all directions. 
Between these fibers are the compartments in which the nearly pure water 
ot vitreous humor is contained. The vitreous is pierced in an irregular 
sagittal direction by the ctntral canal about two mm. in diameter. In the 
embryonic state the hyaloid arifry traverses this canal, and Bometimes per- 
siits after birth. The vitreous is contained in a delicate membrane called 
Ihe hyaloid membrant, 

HYALITIS, or inflammation of the vitreous, is not an independent disease, 
but Is generally associated with inflammation of the uveal tract, particularly 
the ciliary body, which causes disturbances of nutrition. It is character- 
ized by change in consistency and partial disorganization. Opacities are 
seen in the form of threads, clouds, or separate flocculi, which cause sub- 
jective visual disturbance, and, provided the media is suliicienlly clear, ate 
detected by ihe ophtbalmoscope. The treatment is conslilutional, and 
under all circumslonces should be directed to the cause. It c.j 
chiefly of mercurials and iodids, and leeched to tlie tBTQ\.\e. 





UUSCe VOLITANTBS OR MVIODESOPSIA.— 
opacities formed al the periphery are of norma] occurrence, and are foaad 
floating in the vitreous nod can be readily seen in one's own eye. In 
certain conditions of ametropia ihesf opacities become numerous and annoy- 
ing and take different shapes, such as strings of beads, ilakea, etc. They 
generally disappear when the ametropia is corrected. As soon as opacilirs 
are rendered visible by the ophlhattiioscape they are termed vifrtOHs 
oparitiei and are always the sign or sequence of disease of the choroid, 
ciliary body or retina, intraocular hemorrhage, elc. The treatment slioulil 
be directed to the cause. Mild aperients, diaphoretics, the mercurials and 
iodids, etc., may be administered. The eye should be used as tittle ai 
possible. Vitreous opacities only reduce visual acuity when tbey intercept 
the rays of light proceeding to the macular region. 

SVNCHYSIS is a name given to fluidity of the vitreous. It is Eoerdty 
due to chronic inflammation of Che choroid or the ciliary body, and U 
itself brings about no special disturbance. Fluidily of the viireoos i: 
significant in cataract operation, as we may expect consideralile loss of 

SYNCHYSIB 3CINTILLANS IS the name given to an accumulfttioD t/ 
choleslerin, tyrosin, and other crystals dispersed in [he vilrec 
tuliug an ophthalmoscopic picture which has been compared t 
of sparks in fireworks. The disease appear 

momaly, and consists oT 
r end either attached to the poatei 
surface of the lens or protruding from the fundus into the vitreous. 
may easily be seen with the ophthalmoscope. 



GLAUCOMA. 

DeRilitioa. — Glaucoma is a disease In many respects not thoroughly 
understood, but cbaracleriied by the essential sign of increase or ini 
ocular tension. However, every case of simple increase in intraocular 
B not glaucoma, and in some cases of simple glaucoma no increase 
of tension exists. 

Causes. — The direct cause is increase of the contents within the eye; 

cither from kyprrsrcreHon , due to disturbances of the nervous mechanisiD 

conlmlliiig aecrelion, or to rtttiilion of the intraocular fluids by obstraction 

alion of the drainage -pn^stt^es a\. ftie ^\\^\ier5 u^ v\» uvUi 



GUUCOMA, Mi I 

chamber. There is so much discusiiioii and difT^rfnce of opinion araiing 
equallj' erudite oculists about the cause of glaucoiiiH tliat an exposition of 
the numerous theories is not advisable in an eieracniary work. 

Patbolo|;ic Changes. — If there is a rapid risp in tendon the lens is 
pressed forward, a fact proved by the shallowness of the anterior chamber, 
and tlie suspensory hgament is stretched beyond the power of the ciliary 
muscle to relax il, as is shown in the lessening in the range of accom- 
modation. There are marked circulatory changes in the eye. Pulsalioo 
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retinal veins are tortuous and swollen from 
the iocteased pressure. As the lena:^ 
vorticose are also sc^ueezed I y the intra 
ocular pressure an extra amount of blood 
IS discharged through the anterior ciliary 
veins whjcll in consBc|uence beet me 
dilated and tortuous The cornea be 
comes cloudy from pressure and even 
the aqueoui and vitreous participate in 
this change From pressure on the 
ciliary nerves ciliary neuralgia is pro 
duced and piralysis of the sphincter 
pupilla: and anesthesia of the cornea 
result. By increase in (he vilrecus the 
intraocular pressure is raised The most 
important diagnostic change is the exca. 
valion or cupping of the disc and atroph)' 
of the nerve-fibers. (Fig. log.) The 
iinal result of intraocular tension is active 
inflammation and swelling of both the 
internal and eKletnal coals of the eye 
Naturally, vision is very much reduced 

SubjeclivB Symptoms. — The patient 
diminution of the visual field, and pain about 
which varies with the acuteness of the 
loins accompanying. The appearance 
source of light, so often noticed in glaucoma, 
corneal disturbance, and is not confined espei 

Objective SymplotDB.— The ten-ion of t 
mally high. If the rise in tension has lieen a 
less sensitive (Q the touch tlmn usual. T\\e 
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le anterior chamber is sballoWi 

rnble superficial and deep ped- 



widely dilated, and liaa a greenisli b 
In the inllmmnatory form there is ci 
corneal injection. 

With the ophthalmoscope the niosl characteristic symplom is eica'i- 
tion or cupping of the optic disc (Fig. llo), which is to be distinguishci! 
from the physiologic cupping in extending the whole surface of the disc, 
and in having abrupt or overhanging sides ; and from atropine eicaia- 
tion of the disc, by the depth and peculiar " broken-ofT'' appearance at tlie 
edge of the disc, so that no continuity can be discovered between (he 
arteries at the bottom of the cup and the vessels on the edges of the disc. 




GuuCOKATOUa ExcAVATlOHi ^^H 

Arterial pulsation of the retinal arteries is noticed, particularly where Ihe 
artery bends over the edge of the cup ; it may be made particiilarly plain 
by slight pressure on the eyeball. The degree of cupping may be esti- 
mated by the paraliaii test or by comparison of the refractions of Ihe edge 
and bottom of the cup. 

Diagnosis. — In inflammatory glaucoma, on hasty inspection, the dis- 
ease may be confounded with keratitis. Iritis, cyclitis, etc. In such cases 
it is well to discard the injection, and rely on the dilaled pupil and 
shallow anterior chamber, the increase of tension, the visual die* 
turbance, the peculiar ciliary neuralgia, and the chin 
of the disc. 




For Ihe differenlial diagnosis belweeo glauc 
Hanimatory conditioDS of ihe eye, the student J! 
table on page 150. 

Id the con -lull unma tor}' tjpes of glaucoma and oplic atropliy we usually 
find (he contrasted symploms of (he following table (Randall) ; but it must 
never be forgotten that they may be wholly absent, or obscured if present. 



Small or dilated (Robertson). 
Normal. ' 

Normal. 

Painless loss of vision. 
Bilateral generally. 
Concentric limitation. 
Disproportionate loss. 
No halos. 

Dished, margins shelving. 
Halo rarer. 



Tabulation of S' 

Npn-hiJIamwrntory Glaocsma. 
Tension increased. 
Comea bazy and BDeEtbelic. 
Anterior cliamber shallow or obliterated. 
IHa atrophic and discolored. 
Pupil dilated and sluggish or fixed. 
Reflcit yellowish-green, "glaucous." 
Perforating vessels dilated and tortuous. 
.Sometimesbistory of pain with obscurations 
Unilateral character usual at first. 
Limitation of lield osnally to nasal side. 
Color- fields commensurate (o form-fields. 
Rainbow- vision about lights. 
Knee-jerks unaffected. 
Oplic disc cupped, matins overhanging. 
Halo of choroidal atrophy usual. 
Nerve-tissue greenish in shadow. 
Arteries and veins pulsating. 



Glaucoma usually attacks persons past fifty, although even chililren may 
be affected. liyperopes are sapposed to be more disposed to glaucoma 
(ban emmetropes or myopes. Bo(h eyes are generally attacked, although 
lh« second eye may not be diseased unlil many years after. Prompt treat- 
ment and careful prophylactic measures are important faclors in delaying 
or presenting a second attack. 

Varieties. — Acute inflamtnalory glaucoma is characlerized by its 
abrupt onset, the signs of intense inHammation, marked pain, and dilated 
pupil. It may resul( in a few hours in total and incurable blindness, the 
condition known as glaucoma fulminans ; or it may progress through 
successive attacks to a condilion of stony hardness and lotal blindness called 
glaucoma absolutum ; or the I nflani ligation iuayno( subside, leaving wha( 
is known as a chronic inflammatory glaucoma. The general rule is a 
gradual subsidence of the disease witb a petinanent increase in tension. 
Simple glaucoma, or simple chronic glaucoma, is free from inflam- 
matory symptoms, and is of slow development. \1. \a leafi-j o, tuv^N'l 
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wliicli the ocular tissues are so weakened that they ate unable to resist lEit 
normal intraocular preiisure. Often the cupping of the disc is the only 
sign ; aud H'ben the media are opaq^ue, the disease is easily oTerlooked. 
or mistaken for amtilyopia, choroiditis, retinitis, etc. , and blindeess results. 
The visual lield contracts first on the nasal half. Infantile glaucomi 
is the result of hydrophthalmos, pressing ou the delicate tissues of sn 
infantile eyeball. The tension is raised, the disc gradually excavated, the 
cornea hazy, hut the anterior chamber is extraordinarily deep. Malignant 
glaucomti is a term applied to a sudden and destructive outburst of the 
disease occurring sometimes shortly after the performance of an iridectomy. 

Secondary glaucoma is due to nn increase in tension caused by dis- 
eases of the iris, lens, retina, choroid in high myopia, or intraocular 
tumors. Hemorrhagic glaucoma is dependent on hemorrhage from the 
interna! ocular coats for the increased tension. 

Prognosis. — Unless treated, glaucoma is almost certain lo result, sooner 
or later, in complete and incurable blindnes'i. It is of utmost importance to 
make an early and absolute dlagnos is of tliis condition, especially in the 
simple variety, in order to prevent a fatal termination. Strange to say. 
glaucoma has been repeatedly mistaken for-iritis, notwithstanding the 
dilatation of the pupil in the former disease, and contraction in the Utlet: 
and to the sorrowful detriment of the patient, atropin has been repeatedly 
instilled, soon ai^ravating the condition to blindness. Generally speak- 
ing, if promptly and properly treated the prognosis of acute glaucoma b 
favorable; it is doubtful in simple and infantile glaucoma, and unfavor 
able in the other varieties. 

Treatment consists in three methods ; (i) Miotics, as eserin and pilo- 
carpin, to cotilracl the pupil. (2) Operation by corneal puncture, iridec- 
tomy, sclerotomy, and incision of the ligamentum pectinatum. (3) Mas- 

Miotics are the first resort, and often cut short single attacks of 
glaucoma, and they are also valuable before and after opemtion. Corneal 
puncture relieves tension only for a short time. Iridectomy is of ex- 
treme value, and has some remarkable curative influence both in dissipating 
the increased tension nnd relieving the visual disturbances, and eventually 
curing the process. It should be hroad and done upward, for cosmetic 
reasons and to prevent subsequent dazzling. 

Sclerotomy has been advocated in cases of simple glaucoma in which 
the visual disturbance depends on the changes of the optic nerve, and in 
infantile and hemorrhagic glaucoma. A Graefe's cataract knife is intro- 
iluced inio the anterior chamber at a point corresponding to the puncture 
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. removed from the c 



margin. 



The counler-punclure is made at a point corresponding to this at [he other 
side of the anletior chamber. With a sawing motion of the knife, the 
tion is enlarged upward until only a bridge of tissue, about three mtn. broad 
above, remains undivided. The knife is then slowly withdrawn from the 
eye, care being taken that the aqueous humor ia carefully evacuated 
through the lips of the wound. A drop of cserin is applied and the eye 
bandaged. Prolapse of the iris must Iw met wilh on general principles. 
Incision of the ligamentum peclinalum is performed by cutting 
through the filtration angle, or spaces of Fonlana, with the point of the 
knife as it is withdrawn in sclerotomy. The good effects of sclerotomy have 
not been delinitely established. 

Massage of the eyeball systematically pursued, at first by the physi- 
cian Bud afterward by (he patient, is of undoubted value. The result of 
massage is almost instantaneous ; immediately the eyeball grows softer, but 
the effect is not lasting. However, five minutes' massage, enerting con- 
siderable pressure, praclised several times daily, is an important aid in the 
Irealmenl of glaucoma. Simple vaselin, a very weak yellow ointment, or 
a salve conlainine eserin and cocain, may be used in conjunction wilh 



DISEASES OF THE ORBIT. 

Anatomy. — The orbits are situated at either side of the central facial 
line, between ihe forehead and face. They are formed by the following 
bones : the frontal, ethmoid, sphenoid, lacrimal, superior maiillety, palate, 
and malar. The first three are common to bolli orbits. (Fig, iii.) 

The general shape of the orhils is Chat of irregular, rounded, quad- 
rangular pyramids, tbe apices extending inward and forming au angle at 
their imagined point of junction of about 40°. The aver^;e width of (he 
orbit in adult males is 40.5 mm. ; tbe height, 35.0 mm. The dimen 
in the female are slightly smaller. 

The orbit is in connection with (he neighboring sinuses and the cranisl 
cavity by nine foramina, fissures, and cannls, viz. : the optic, the sphe- 
noid, sphenomaxillary, supraorbital, in/raorbital, anterior ethmoid, po 
teiior ethmoid, malar, and lacrimal. The orliit is lined with periosleu 
and contains a cushion of fat, upon which rests the eyeball and it. 
diate appendages, 

n inflammation of the ifimcftWaX \\iv\w^ <A 'Co.t > 
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particularly prevateot in scrornloiis and syphilitic padents. The inBam- 
malion tuay be ao cxiensive as to involve (he fronlal sinuses and produce 
necrosis or the underlying bones. A blow or a fall is usually the exciling 
cause. 'ITie symptoms are dull pain, swelling and edema of ihe skin 
surrountling the orbital edge, and, if necrosis has taken place, a lialuli 
discharging foul pus and bony debris. Cicatrization of the fistula may 
lead to ectropion. The eyeball is rarely involved. 

Trealmcnt consists of leeches to the temple, cold couipresses, and. if 




HCD [be linn of union of the axzeiiilijiE proceu oF the luperipr oiaiilli wilh iHe b 
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the patient is syphilitic, the administration of mercurials and iodids. If 
the disease reaches a suppurative stage, antiseptic poultices, incision, and 
drainage are indicated. 

ORBITAL CELLULITIS, or [nflammation of the connective tissue of 
the orbil, is due to periostitis or (o any suppurative or intUmmalory 
process in the vicinity of the eye ; even inflammations about the roots of 
tlie leelb may cause it. Erysipelas, anthnii, and pyemia may resuti in 
c orbital abscess; and, fmaWj . "m^ecvujn ^jXvh \w(H>i w the oiUl 
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luse. The symptoms are pain, fever, general pros- 1 
(ration, swelling and retjness of the lid, edemn and increased ti 
the conjuncliva and lids, exophthaltnoSi, fixation of Ihe ejeball in ; 
or derialing position, causing visual disturbance, and, after the pus escapes, 
a discharge from the orbit. In unfavorable cases panophthalmitis may 
ensne. Metastatic abscesses generally lead to death. Extension into the 
cranium is always to be feared. 

Treatment consists in prompt incision, preferably at a spot showing, ■ 
signs of pointing, drainage, and antiseptic irrigation. I 

INJURIES TO THE ORBIT may cause fracture of the bony wall or ' 
laceration of the soft parts. Foreign bodies may be received and retained 
in the orbit for varying periods of lime. I-uxalion of the globe is gener- 
ally produced by a wedge shaped foreign body crowding between the eye- 
ball and ihe orbit. Formerly, what was called "gouging" was resorted 
to by contestants in brutal fighls, the ohjecl being to dislocate tbe eyeball ■ 
from its socket with the point of the thumb. 

Treatment. — Orbilal injuries should at all times be thnroughly disin- 
fected, and foreign bodies removed. The proximity of the brain t 
orbit renders the prognosis doubtful in extensive fractures or infected | 
wounds. Rest and cooling compresses are indicated. In lusat 
may be lost through stretching of the optic nerve, but may return after I 
reposi'ion of the eyeball and retention with a pressure-bandage. 

TUMORS OP THE ORBIT cause enophthalmos in the direction oC| 
pressure. The other symptoms are disturbance of motility and visioi 
pain, all of which vary according to the sine and malignancy of the tumor. 
The chief tumors are osteoma and eucephalocele of the orbital wall ; 
tumors of the optic nerve; and cysts, sarcomata, and vascular tumora, aris- 
ing in the neighboring cellular tissue. A genuine orbilal sarcoma is 
extremely rare and carcinomata never originate in tbe orbit proper. All 
orbital tumors of any siic or malignancy should be removed after enuclea- 
tion of [he eye. There is little hope of treatment of encepbalocele. 

EXOPHTHALMOS is protrusion of one or both eyeballs. If one eye- ■ 
bati alone bulges forward, there is likely to be a local cause, such u I 
abscess, injury, aneurysm, or other tumor, and it should be treated accord- 
ingly. Protrusion of both eyeballs is probably the result of some circula- 
tory disturbance, such as exophthalinic goiter (Basedow's or GiKvea' 
disease) ; injury to the internal carotid within the cavernous sinus (pul- 
sating enophthalmos) ; or of some condition causing thrombosis of the 
ophthalmic vein. In such cases local treatment ii ot tio asi'i. \ii ti-o^- 
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Ihalmic goiter (he significaiit sytuploms are exophcliBlmos ; absence of Ihe 
norma], simullaneous drooping of the upper eyelid as ihe eye is luined 
downward (von Graefe's sign) ; greally increased rapidity of the heart's 
action ; and luinefaction of the tliyroid gland. 

ENOPHTHALMOS is a term applied to retraction of the eye within the 
orbit. It depends upon the absorption of the orbital fat, decrease in the 
contents of the orbital vessels, or great loss of fluid from the body after 
intense purging. Traumatism involving the walls of the orbit may produce 
eoDphthalmos on the side affected. Senile enophthalmos is bilateral, and 
is due to the graduo.! abjorplion of orbital fat in old persons. 



INJURIES TO THE EYEBALL. 

PUNCTURED AND INCISED WOUNDS about the sclerocomeal n 
gin are especially dangerous on account of involvement of the ciliary body; 
chionic cyclilis, and even sympathetic inflammation of the other eye, 
resulting. Wounds of the sclera are accompanied by prolapse of the 
choroid and retina and loss of vitreous. Detachment of the r 
serious sequela. Injury to the lens or its capsule results in trBumatic 
cataract. Corneal opacity is liable to follow a ctvneal wouo 

One of the great sources of danger in penetrating wounds of the eyeb^ I 
is the liability to infection, which is augmented by the rmpossibilily a 
disinfection on account of the depth and narrowness of the t 

Treatment consists in thorough disinfection of the eyeball and ap- 
pendages with a 1 : 5000 sublimate solution, closure of the wound with > 
conjunctival suture, springing with finely powdered iodoform or one of its 
substitutes, and an antiseptic bandage. Prolapse of the iris should be 
combated by restitution and eserin. If the lens is injured, eserin and 
iced compresses are indicated. In case Ihe retina is completely prola 
and much vitreous is lost, causing blindness, immediate enucleation u 
imperative, 

CONTUSED WOUNDS OP THE EYEBALL are the result of blol 
from the fisis or a blunt instrument. In severe cases the globe is n 
at the weakest point in the sclera, from within outwanl. In such o 
vitreous escapes and the iris may be prolapsed in the lenl. The ciliw 
body and the retina are very susceptible to serious injury. A 
of rupture of the eyeball is seen in those cases in which, by an accidei 
blov, a calantctoai lens has been tcmovcd and vision thereby rcslnt 




INJURIES TO 1 

The prognosis ofniptuTGd eyeball is always serious, and many ir 
become alrophied. 

Treatment consists in caieful disinfection, band^e, and ii 
A bruised iris must be carefully excised. 

FOREIGN BODIES IW THE EYEBALL. 

Il is always important after injury IQ the eyeball to determine whether 
or not a foreign body remains within the eye. If it can be seen by the 
naked eye, focal illumination, or (he ophthalmoscope, the diagnosis is 
easy. In other cases Jo which the media become qaickly opaque, or the 
body lies concealed In the solerocomeal covering, or is near the ciliai; ! 
body, it may escape detection. In these cases the patient's general and 
local condition and the nature of (be injury must be carefully considered. 
If there is no point of exit, and there is absolute history of entrance of a 
foreign body, we must believe that it remains in the eye. Recently, foreign 
bodies in the eye have been located by skiagraphy, and successfully removed. 

Prognoaia depends on (he location of the foreign body, Its chemic 
nature, and whether or not It was aseptic. Aseptic and chemically utdrrita- 
ting substances have produced alarming inHammations in the ciliary region. 
Infection from a foreign body in the eye may result In panophthalmitis and 
speedy destruction of the globe. However, there have been cases in which 
smalt aseptic foreign bodies have remained for years In different parts of 
the interior of the eye, even in the sensitive ciliary body. According ti 
reliable statistics, the loss of the eye from foreign bodies it 
chamber is virtually nil ; in the lens, 30 per cent. ; and in ih 
per cent. 

Il must he remembered that a foreign body remaining absolutely quiet \ 
wllhin the eye is at all times dangerous, both lo the alfected eye and Ic 

Treatment. — Foreign bodies should always be removed from the ai 
rior chamber. A lens with a foreign body in it will sooner or later have 
to be extracted. If the foreign body is in tlie vitreous, the treatment de- . 
pends on its nature. In such case, if the foreign body is of iron and can 
be located, it should be removed through a scleral incision by the electro- 
magnet. Aseptic substances, such as copper, wood, stone, or glass, may be 
permitted lo lie quiescent and Ijc treated eipeclantly. At the firsi 
inflammation they should be removed by a pair of line forceps th 
scleral incision. Of all operations, removal of a foreign liody from the eye 
should be performed under the siriclesi antiseptic (iecaui.\? 
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PARASITES IN THE EYE are usually the cysticercus or the lar 
the lape-wonn, which may he found in nil parts of the body. Liebreich 
gives a good ophlhaltnoscopic image of a living cysticercus in the v 
Thread-worrn5 have been found in na opaque lena and in the vitreous, 
is possible that remnants of the persistent hyaloid artery have been t 
taken for worms in the vitreous. 

SYMPATHETIC OPHTHALMIA. 

Definilion— An inflammalion of the ciliary body, ir 
& combination of any or all of these in one eye, doe to injury in the other 
eye. 

Cause. — -The usual cause is an injury to the ciliary body, oi 
of the ciliary body and iris in a scleral wound. A foreign body i[ 
eye, causing cyclitis, is often followed by sympathetic ir 
fellow. The manner in which sympathetic Inflamtnation is produced is 
not clearly understood. Mackenzie supposed that sympathetic 
tion passed from the retina of the injured eye, through the chifti 
retina of the other eye. Deutschmann suggested that germs travel along 
the optic sheath through the chiasm into the sheath of the opposite nerve, 
and thence into the eye. Bacteriologic infection of the sympathetically 
affected eye can rarely be proved. A more recent nervous theory is that 
the path of irrilation is from the first eye through the e 
ciliary ganglion, through the sympathetic root of the latter to the carotid 
plexus of the same side, then through the circle of Willis to the CBi«(id 
plexus of the other side, and then in a. centrifugal direction to the ciliary 
ganglion and the ciliary nerves of the .second side. The time of outbreak 
of the secondary attack sRer the original lesion varies from four to eight 
weeks, bat cases have been reported from two weeks to forty years a; 

SymptomB and Diagnosis. — The ]iremonitory symptoms are thos*9 
sympathetic irritation — asthenopia, photophobia, laerimalion, reduced B 
commodalion, cloudy vision, and a mild pericorneal injection. The » 
DU9 may be moderately opaque and the disc slightly reddened. As i 
inflammatory stage ensues, we notice signs of inflammation c 
to esacerbalions of inflammation in the eiciting eye. The cilia; 
becomes extremely tender; cyclitis, iritis, or some form of keratitis be- 
come visible. The pain and cloudimess increase, and the visual acuity 
steadily diminishes. Synechia; may form, and the inlraocular tension 
becomes at first increased, and afterwiMd d\mvn\5l>eil, at atrophy begiia, i 




It is the rule, after varying improvenienl and relapse, to find an adhereol | 

Irophied globe from deficiency in vi 
ing retinal prolapses and incurable blindness, despite all Irealn 
ever, it is possible Co retain some indislincl vision in favorable cases, but . 
the process is always prone to relapse and the inevitable result follows. 

between the eye first involved and the'one showing signs of sympathetic 
inHatnmatlon. This is aecomplished by cutting the ciliary nerves either in 
the eye or preferably before their entrance into the eyeball. Several dif- 
ferent methods have been suggested, one of which is to cut completely 
through the optic nerve, expose the posterior pole of the eyeball, and cut 
the ciliary nerves entering at this location. Evisceration has also been 
suggested. The only certain method of prevention and cure is enuclea- 
tion of the eye first affected. This is so important a subject that the ^ 
concise rules laid down by Fick are given here as a guide : 

{■) If the first eye is blind, painful, and sensitive to pressure, enuclea- I 
lion is to be advised ; it is to be urged if the patient lives away from a 
surgeon, and thus may he in danger of overlooking the beginning of sym- 
pathetic in Ham mation, tf the patient will nut consent, he should be told I 
to seek aid at the first sign of visual disturbance or of indnmmation in the | 

{2) If the first eye has a foreign body in it, is painful and sensitive to 
pressuie, enucleation should be urged even if the eye sees; it is to be 
supposed, of course, that the foreign b-ody can not be removed indepen- 
dently. 

(3) If sympathetic inHammalion or even irritation appear in the second J 
eye, the 6rst must be enucleated at once. If the first eye is not blind, but j 
still retains a certain visual acuity and is to some extent quiet, both patient 
and sui^eon will hesitate at such radical proceedings. There is, 1 
no general rule for such a case ; we must carefully compare ll 
acuity of the first eye with the degree of initalion in the second ; 1 
there remains to rescue in the second eye, the greater price can be paid bjf 

If the sympathetic inflammation is fully developed, enucleation prove 
of little value and we must lessen tbe pain by cocain, itropin, warm com 
presses, and bandages, and confine tbe patient to bed. Mercurial inunc 
lions and subconjunctival sublimate injections bave been advised; iodidl j 
and mercurials may be given orally, but despiti 
generally losL 



OPERATIONS INVOLVING THE ENTIRE EYEBALL. 

EVISCERATION OF THE SYEBALL is best perfornied ailet the 
method of Mules. The cornea 'is removed b^ making incision wilh i 
Gtaefe knife, so as to include one-half of the corneoscleral margin, and 
complele the circumcision with scissors, Tlie contents of the globe are 
then evacuated by means of a special scoop, care being taken to remove 
the choroid unbroken, hy carerullr peeling it from the sclerotic, backward, 
until it is only fastened at the lamina cribrosa. The opening is now en- 
larged vertically to admit of the introduction of a hollow glass or silver 
sphere. The margins of the sclerotic are now united vertically by inter- 
rupted silk sulurcs; (he conjunctiva is then sutured at right angles lo the 
scleral closure. Two poinLi of importance are, slrict antisepsis, and the 
checking of all bleeding in the cavity before the glass ball is inserted. 
The advantages of this operation are that il leaves muscular atlachinents 
to (he stump and offers a movable ball on which to insert an artJIicial shell ; 
that it keeps the orbit filled out ; and that it lessens the danger of menin- 
geal Infection, sometimes following enucleation. The cosmetic improve- 
ment is by far the greatest point in its favor. The operation is of particular 
value in staphyloma of (he cornea and in disRguring leukoma. 

ENUCLEATION.— The patient is placed on an operating table and, pref- 
erably, anesthetized with etlier or chloroform, although sometimes local 
anesthesia with cocain alone is used. After thorough disinfection of the 
eyeball and neighboring parts, a speculum is introduced, the arms of which 
are separated widely apart. A fold of conjunctiva Is seized by a fixation 
forceps in the left hand, opened with a pair of enucleation scissors curved 
on tbe Rat, and cut close entirely around the circumference of the cornea. 
The separated conjunctiva and capsule of Tenon ore pushed back with the 
closed scissors. The tendon of the internal or external rectus muscle is 
seized by the fixation forceps close to the insertion and divided bact of the 
forceps. One blade of the scissors is passed under the tendon of the 
superior rectus which, with the tissues surrounding it, is divided close to 
the globe. The inferior rectus is then severed at one clip ; the globe is 
then rotated forward and toward the nose, (he scissois passed backward, 
and the optic nerve and adjoining tissue divided. The globe is then 
seiied with (he fingers and forced from the socket, and the remaining 
tendons and attached tissues stiparated from it. Instead of crowding cold, 
wet antiseptic sponges into the orbit to check the hemorrhage, il is better 
to simply irrigate the cavity with sterile cold water, and thus avoid ci 
ing and Jaceraifng the remaining muscXes.. T\ie!ie mi 
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then puckered to a point with a " purse-string " suture, and afford a 
□r less moveable stump When the bleeding has subsided, the cavity is 
washed nut with a suUimate solution and an ahsoib nt sponge or wad of 
cotton is placed over the orbit, leaving free drainage, and a bandage applied 
wilhoul exerting undue pressure. The old custom of immediately appl)Hng 
a pressure -band age after enucleation to check hemorrhage is not advisable. 
It is better to delay permanent bandaging until the hemorrhage has sub- 
sided. The dressing may be changed in twenty-four hours, and the partt j 
cleansed with a sublimate solution and a new dressing applied. After [he J 
fourth day the bandage may be discacded, and the patient given a mil 
antiseptic wash to use in the eye two or three times daily until the woun 
is completely healed. 

An artificial eye may be worn after a lapse of two or three weeks, if J 
all inHammalion has subsided. Early application of Ih? artificial eye 
advisable to prevent absorption of the orbital fat. It must be remembered J 
thai the orbit is very tolerant of foreign bodies ; however, to thoronghlj' 1 
accustom the orbit, the artificial eye should not be worn ovi 
two at a lime for the first few days. To insert an artificial eye, it is lubri- 
cated and the broad outer end slipped under the upper Hd, which ii 
slightly raised. Tbe lower lid is then drawn downward, ihe patient 
directed (o look down, and the eye is genlly manipulated into place. 
Irrilalion of the stump by an artificial eye has led to sympathetic inflam-J 
mation of the other eye, and must be guarded against. An artificial ejtiM 
should be taken out at night and placed in water. ^ 

EXENTERATION OF THE ORBITAL, CONTENTS, usually for malig- ' 
nant growth, is performed by splitting the external canlhus, separating the 
entire periosteum with all its contents from the bony wall, except at the 
apex of the orbit. Enucleation scissors are introduced, and the stump cat 
oif close to the bone. Profuse hemorrhage is t>est stopped by actual cautery. 
If the neighboring skin or the lids are involved, the inci: 
made into healthy tissue, and the diseased parts removed with the orbital J 



LOCAL OCULAR THERAPEUTICS. 

Alum is a useful ailringent in chronic conjunclivitis, and may he nsni 
in aoluliona of from J^ to two grains to one ounce of boric soiulion, 
dropped freely into the eye three or four times a day. Crystals of alum 
cut into smooth pencils and fitted into handles are useful in chronic palpe- 
bral conjuuctivitis. They are applied to the lid in the manner described 
on page 153. The point of the pencil should never be allowed to become 

Atropin is gehernlly used in the form of a soluble sulphate. It is 1 
powerful local anodyne, and is the most commonly used mydriatic and 
cycloplegic. As a mydriatic, it should be prescribed in solutions of four 
grain! to the ounce, one drop of which is applied three or four limes a day. 
From ten days to two weeks are required for the eye to recover Trom the 
effects of such a solution. Weaker solutions (one grain to the ounce) aaj 
be combined with boric acid in cases in which routine ad ministration is 
desirable. The contraindication to atropin and all other mydriatics is 
increased intraocular tension. All solutions should be labelled " foitm 
drops" In cases of idiosyncrasy, the dryness of the throat, flushed face, 
general excitability, etc., are indications for suspension of the drug and 
the administration of opium, its physiolc^ic antidote. A full do»e of 
paregoric is a ready remedy in such cases. Often in cases of sluggish iris 
the atropin solution had best be heated before instillation into the eye. 

Atropin sulphate, gr. j 

Distilled water. gij. 

Directions. — One drop in each eye three times a day. 
For ordinary mydriasis and cycloplegia. 

Atropin gr- iv 

<^oca'" gf- " 

Voselin _5J. 

Dissolve by warmth. 
For use when an ointment is preferable to drops or when there is inlense 
ocular pain. 

Bleeding in ocular congestion, particularly for the relief of pun in 

corneal and iritic inflammMimis, \^ ii N?ti valuable procedure. It is noii 
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satisfactorily effected by the application of tlicee or (but leecbes to Che 
temple of the side alTected. I'he Heurteloup artilicial leecli is really a 
cupping instrument, which exhausts the air in a long glass cylinder applied 
to fine incisions over the temple. It draws the blood more rapidly than 
the □atm'al leech, but has not given us as good results. 

Boric acid is extensively used as a mild antiseptic lotion in solution 
ten grains to the ounce. It is hardly to be classed as an antiseptic, but 
account of its soothing qunlilies, is to he recommended in cases in wl 
onl^ a simple lotion is necessary. 

The following are common formulx> ; 



Bathe the eyes freely several ti 

Boric acid 

Carophorwater.-l^ j^ 

Distilled water, J ' 

Bathe the eyes freely several li 



:f;."' 



■ 3y- 






Boroglycerinum is made by adding boric acid to glycerin in the pm- 1 
ence of intense and prolonged heal. A 50 per cent, soluti 
painted on the everted lid in granular ophthalmia. 

CbIoidcI is a valuable local application in phlyctenular ophthalmia, 
chronic keratitis, pannus, and in small indolent corneal ulcers. Il i» 
used as a line, dry powder, and is dusted directly upon the cornea with a 
camel'S'hair brush. Il should not be used if there is much ciliary irritalion. 

Campbor water has been greatly used in combination with boric acid 
It of conjunctivitis. Set Boric Acid. 



s of great 



in serpiginous and chronic indolenl 



Cautery by heat 
ulcers of the cornea, in corneal abscess -and fistula, and in obslii 
of pustular keratitis, A probe or atrabiamus hook, or any properly shaped 
metallic instrument, may he used ; but the galvanocautery is to be pre- 

Cocain.— The chief use of cocain in aphthalmic surgery is to produce 
conjunctival and corneal anesthesia, either for the relief of pain in iritis, 
cyclitis, hyperesthesia of the retina, etc., or to produce local anesthesia 
for operations on the eye. Il is also used as a temporary mydriatic for 
ophthalmoscopic purposes, in which case any tendency to produce glau- 
coma after the examination is finished is easily averted by b drop of a 
solution of eserin, ^ of a grain to the ounce. For anodyne purposes, 
such as the use in iritis and cyclili>;, etc., il is better to use alro^v 
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account of the iransient action of cocain and the possible dangers from iu 
long continued use. In propoition of one or two grains to the ounce il 
may be added to ordinary antiseptic and astringent washes. It is fi»- 
c|Ueutly combined with alropin in the treatment of iritis, and with honul 
ropin to facilitate mydriasis and cycloplegio. llie greatest use of eocsln 
is in operative ophthalmic surgery ; it has even been used in some cases 
of enucleation. It should be prescribed r 

Cocain hydrochlorate, gi. x—xx 

DittilM .-.ttr 5J. 

Collodion is used in dressings for wounds of the eyelid or eyebrow, and 
is freely painted over the skin in cases of senile entropioD to produte 
contraction of the relaxed skin. 

Copper sulphate (" blue stone ") is occasionally employed as a cotlr- 
rlum, in the treatment of chrotiic Conjunctivitis, in the proportion of % ofi 
grain to the ounce. In the form of crystal or pencil applied to the everted 
lid, it is used in trachoma. The old lapis divinus was composed of eqnil 
parts of copper sulphate, potassium nitrate, and alum, molded into a pencil. 

Duboisin is sometimes used as a mydriatic and cycloplegic. Recovery 
takes place in from five lo seven days. 

Duboisiti sulphate %''• yi 

Distilled water, gij. 

Eaerin is the most common miotic. Its effect on the . 
lasts only a few hours, but the pupil may be contracted for seveial 
It is used in glaucoma, in peripheral wounds of the cornea, and 
forms of corneal ulcer. It is prescribed ; 

Eserin sulphate gr. iV~Ji 



Distilled w 



Bccommodolipp I 
r sevenl dULj J 
>. and ii^D^ 



Eucain has recently been offered as a substitute for cocain in prodne- 
ing ocular anesthesia. Although several enthusiastic reports of its advan- 
tages over the older drug have been published, its position in ocdIu 
therapeusis has not been definitely established. Vinci says il has the 
advantage of not dilating the pupil, and the disadvantage of inducing 
conjunctival hyperemia. 

Formalin is a 40 per cent, aqueous solution of formic aldebyd. It It 
a powerful germicide, and is valuable in the disinfection of inslrumenls. 
Solutions of % per cent, are usually strong enough in ordinary surgical 
antisepsis. For septic corneal abrasions and corneal ulcers, the 1^;^ 
application of formalin in I : zooo or I ; jooo a^iueous solution is ot-t 
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mark out the precise area of denudaii 
It is prescribed : 



Liquor polassa, .^j 

Distilled water, giv. 

A drop applied over the cornea, and washed off. A spot denuded of I 
epithelium becomes yellowish -green. 

Glycerin is used as an excipienl, particularly in the form of glycerol I 
of taonin aod <□ boroglycerid. These preparatioDS are valuable in al 
forms of palpebral conjunclititis. 

Hamamelis (Witch Hazel). — The ordinary dislitUle of hamamelis i 
a pleasing anodyne and sedative application in acute conjunctivitis. 1 
should be diluted with one or two parts of water, and may be combined 
with the ordinary boric acid solution. To be used freely. 

HomBtropin is a useful mydriatic and cycloplegic. It is esjiecially i 
sersicable in office practice, in which it is often desirable that the paralyaU 
of accommodation shall not extend over one or two days. In such i 
it should be prescribed : 

HoniBtropin hydrobromate, gr. j 

Cocain hydrochlorate, ... . . , . . gr. ^ 
Dialilled water, gij. 

Before refraction, one drop of this solution should be used in each of the 
eyes, five or six limes, at intervals of ten minutes. The accommodation 
usually returns by the end of the second day. 

Hydrogen dioxid is a powerful a.ntisepC)c in purulent ophlbalmia, 
sloughing ulcere of the cornea, and suppuration of the lacrimal passages. 
It is used in 50 ptr cent, strength of the ordinary 15-irolume solution. 

HyoBcyamiD is physiologically the same as duboisin in its action. It 
is prescribed as follows : 

Hyoscyamin hydrobromate, . . ■ . . gr. J^ 
Distilled water, gij. 

lodofaini is a valuable remedy in almost all forms of corneal disease, 
and is used after operations on the lids or after enucleation. It is 
also useful in diminishing vascularity of the cornea, and in clearing up 
corneal opacities. It may be dusted upon (he eye in fine powder, or 
applied as an oinlmenl, with or without massage, in strength of ^ Lo 
one dram lo the ounce. After dulling iodoform on the cornea, the 
upper lid should be pulled down and crver (he cornea, and held in place 
for a few miimtes; otherwise moieroenl of vW \\A 01 e^cW^ ■«*^> 
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the powder off the coraea. The substitutes for iodoform have hardly 
been given sufficient trial to warrant their mention here. The only 
objection to iodoform is the odor. 

Jequirity has been extensively used to induce acute purulent con- 
junctivitis in desperate cases of trachoma, and it should be resorted to only 
with the greatest caution and in extreme cases. The infusion is prepared by 
macerating three parts of the pulverised seeds in 500 parts of cold water 
for twenty-four hours, and adding 500 parts of boiling water; cooling and 
filtering. 

A mild solution is applied to the eyes three times daily for two days, or 
until sufficient inflammation is produced. Each application should be 
followed by irrigation with a boric acid solution. 

Mercuric chlorid (corrosive sublimate) is probably the most satis- 
factory agent for the disinfection of the diseased surfaces of the eye. As 
a usual eye lotion in ordinary cases, it may be prescribed in solutions of 
1 : 5000. In such strength it can be safely used several times a day with- 
out exciting or causing irritation. A solution of 1 : 3000 is possibly better 
for cleansing the eye and adjacent tissues before an operation, and for 
irrigation afterward ; or as a lotion when there is a profuse purulent dis- 
charge. The stronger solutions, 1 : 500 and I : looo, may be used for 
disinfecting instruments, and for irrigation in dacryocystitis or in purulent 
ophthalmia. The 1 : 5000 sublimate solution is of especial value as an 
eye-wash in eczematous affections of the lids. The ordinary formula for a 
1 : 5000 sublimate solution is : 

Mercuric chlorid, SJ^' "h 

Distilled water, 3 j. 

What is known as Panas' solution consists of mercuric iodid one, 
potassium iodid five, and distilled water 20,000. It is used for irrigation 
of the anterior chamber, and possesses no advantages over simple sterilized 
water. 

Mercuric oxid (yellow oxid) was introduced into ophthalmic thera- 
peutics by Pagenstecher, and the ointment is sometimes known by his 
name. In blepharitis and phlyctenular ophthalmia it is of particular value 
applied to the lids at night, using a piece the size of a large pin-head. 
Massage with a Pagenstecher ointment is of service in chronic keratitis 
and pannus, and in clearing up corneal opacities. It should be prescribed : 

Yellow mercuric oxid (amorphous), . . gr.J^~j 
Vaselin, 3J. 

Opium, — The wine of opium was much used by old surgeons as a col- 
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lyrium in the treatment of conjunctivitis, but has passed out of use. The 
acetate of morphin is a convenient anodyne in acute conjunctivitis. Five 
grains of acetate of morphin » ^ of a grain of acetate of zinc, and ten 
drops of dilute acetic acid, to the ounce of water, have been recommended 
as an eye-wash. 

Pilocarpin is a decided miotic, but much milder than eserin. It can 
hardly be recommended in preference to eserin, although some authorities 
claim that it is entirely free from the tendency to produce iritis. It is 
prescribed : 

Pilocarpin hydrochlorate, gr.^-^ 

Distilled water, 15 ij. 

• 

Pilocarpin is also often used systemically in cases of severe ocular dis- 
ease, to produce diaphoresis. 

Potassium permanganate is used as an antiseptic lotion, in strength 
varying from one to five grains to the ounce. 

Pyoktanin is an antiseptic and weak analgesic, and is used in solutions 
of I ; 1000 or 1 : 2000. It has been recommended in inflammations of 
the conjunctiva, cornea, and even in serous iritis and choroiditis. 

Sassafras, in the form of the officinal mucilage, is a popular domestic 
remedy in the treatment of acute conjunctivitis. A very satisfactory com- 
bination is : 

Boric acid, gr« xij 

Mucilage of sassafras pith, 3 ij 

Mercuric chlorid, g*"* 7V 

Sodium chlorid, gr- x 

Camphor water, \ . , z ,/ 

Distilled water, / ^^ ^^"^^^ ^i/^- 

Scopolamin has been recommended as a substitute for atropin, both for 
cycloplegia in refraction and in the treatment of iritis. It is prescribed : 

Scopolamin hydrobromate, gr. ^ 

Distilled water, 3 ij. 

Directions. — One drop in the eye every fifteen minutes for an hour. 

It is claimed that the ciliary muscle is paralyzed one hour after the first 
instillation. 

Silver nitrate is a valuable astringent and antiseptic, and may be 
applied to the lids in a one per cent, solution in ordinary mucopurulent 
conjunctivitis. A two per cent, solution may be used in cases in which 
there is profuse purulent discharge ; or a less strong solMtsaxw \s!a?i \ife 
16 



dropped into the eyes of a new-born infant, wh( 

anticipate ophthalmia neooaforam. Stronger solutions may be used ii 
cases of severe ophtli aim i a, but it is advisable to neutralize it soon afle: 
application with a normal salt solution. After application of nitrate o 
silver to the lids, Ihcy should he -washed with absorbent cotton and wini 
water before being allowed to close. The lunar caustic or the " miti. 
gated Slick" is oflen of value in reducing proliferated granular tissui 
in the conjunctiva of the lids. 

Silver nitrate, gr. v 

Distilled water, |j. 

One inalillation daily. 
Ordinary mucopunilenl conjunctivitis. 

Silver nitrate, rt. ^ 

Distilled water, jj. 

One appUcBlion daily. 
Profuse purulent conjunctivitis; ophthalmia neonator 

Silver nitrate gr. i 

Distilled water jj. 

For alternate use in trachoma. 

Tannic acid is used in chronic conjunciivilis, either in solutions q 
lo five grains to the ounce, dropped in the eye, or in strength of teai 
grains to the ounce, painted on lh« everted lids. In cases of old granular 
lids, the full strength of glycerite of tannin (Glycerinum Acidi Tannic!, B.P.. 
one part lo four) may be applied to the everted lids. The old domestic 
remedy for "sore eyes" — lea leaves — owed its efficacy in some cases lo 
the tannin in the leaves. 

Zinc acetate and zinc sulphate are used either separately or in com- 
bination in the milder forms of conjunctivitis as a lotioii of the strength of 
one to two grnins to the ounce. 

Zinc chlorid is a useful remedy in many forms of acute conjunctivitis, 
or it may be applied lo the everted lid in trachoma. Rather weak solu- 
tions of % to two grains lo the ounce of water may be given to the 
patient to drop in the eye. This substance should he avoided if there is 
any corneal affection. The following mixture may he used freely in all 
mucopurulent inflammations about ihe eye: ^^^^1 

K Boric acid, gr. xl ^^^^^H 

I Sodium chlorid gr. x ^^^^^H 

B Zinc chlorid, Rt. i} ^^^^^H 

I Dislillcd water %iv. ^^^^H 

I Slain with pyoklanin, and 'doubl'] f\\tei e,(l<eT standing. ^^^^H 
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The patient should be told that this lotion will smart at first, and that 
he should instil it in the eye when lying on his back, and not close the 
eyes violently and squeeze it out, but draw the lids together gently and 
roll the eye slowly about for several minutes. 



VALUABLE FORMULA FOR INTERNAL MEDICATION. 

Mercuric chlorid, gr. ij 

Potassium iodid, ^iv 

Distilled water, \ f h 5 "* 

Syrup of sarsaparilla, / ♦ • • • • 5 J- 

A teaspoonful three times a day. 

Useful as a tonic, alterative, and antisyphilitic ; and is indicated in all 
acute and subacute attacks of inflammation of the eyeball in which inter- 
nal medication is suggested. It is also valuable as a preliminary to 
operation on the eye. 



DISINFECTION OF INSTRUMENTS. 

Instruments are best disinfected by immersion in alcohol, formalin, boil- 
ing water, or exposure to superheated steam in a sterilizer. Immersion of 
instruments in such solutions as pyoktanin, mercuric chlorid, and carbolic 
acid, are other less valuable methods. Corrosive action is to be avoided, 
as the edges of ophthalmic knives are very easily dulled. 



ABBREVIATIONS USED IN OPHTHALMOLOGY. 

{Gould* s Illustrated Medical Dictionary ^ Third Edition, Page jr.) 



Acc. . 


. Accommodation. 


m. . . 


. Meter. 


Am. . 


. Ametropia. 


mm. 


. Millimeter. 


As. . 


. Astigmatism. 


O.D. . 


. Oculus dexter Right 


As. H. 


. Hyperopic Astigmatism. 




Eye. 


As. M. 


. Myopic Astigmatism. 


O. S. . 


Oculus sinister — Left 


Ax. . 


. Axis. 




Eye. 


B. D. . 


. Base (of prism) down. 


O. U. . 


. Oculi utrique — Both 


B. I. . 


.. " ** " in. 




Eyes. 


B.O. . 


. ** ** ** out. 


P. p. . 


. Punctumproximum,Near 


B.U. . 


. ** ** ** up. 




Point. 


cm. . 


. Centimeter. 


P. r. . 


. Punctum remotum. Far 


Cyl. . 


. Cylinder, Cylindric Lens. 




Point. 


D. . . 


. Diopter. 


R. E. . 


. Right Eye. 


E. . 


. Emmetropia, Emmetro- 


Sph. . 


. Spheric, Spheric Lens. 




pic. 


Sym. . 


. Symmetric. 


F. . . 


. Formula. 


V. . . 


. Vision, Visual Acuity. 


n. . • 


, Hyperopia, Hyperopic, 




Vertical. 




Horizontal. 


+,- = 


= Plus, Minus, Equal to. 


L. D. . 


. Light-difference. 


00 . . 


. Infinity, 20 ft. disUnce. 


L.E. . 


. Left Eye. 


O • - 


. Combined with. 


L. Ba. 


. Light- minimum. 


O 

• « • 


. Degree. 


Ba. . . 


Myopia, Myopic. 
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GLOSSARY OF OPHTHALMOLOGIC TERMS. I 



', pupil]. In- 



Abduction {ai -i/ui'-siun) [ii, 
from ; i/Kf«-r,Io lead], Thepower 
of the external recti of drawing 
Ihe cfCE outward, measured by 
the raaximum ability to preserve 
singlcoess of the imBge with 
prisms placed bases toward Ibe 
ncae ; it is comilionly from 6° to 8°. 

AchroniBtopsia {ah-la-B-maf-o^- 
-■ah') [o priv.; j'pi^tt, color; 



r of the 



moatlie 
sured by 



lobringforward]. Thepowt 
ai the internal recti ti 
eyebslis outward, mc 
the maximum ability i 
singleocss of the image with 
prisms placed bases toward the 
temples ; il varies from 20° to 50°. 

Amauroais [am-Biu-ra' -sis) [aftms. 
pittv, to darken], fanial (or 
total) loss of vision. 

Amblyopia [atn-ble-a'-ptah) [a/i- 
jS^.ff , dulled ; S^. the eye]. Sub- 
normal aculeness of virion. 

Ametiopia {ah-mil-n^ -pt-aK) [a 
piiv.; iihpmi, a measure; fl^f, 
sight]. The condition in which 
there is the formation of an im. 
perfect image on the retina, due 
to defective refractive power of 
the media (or to some abnormality 
of the eye). 

Aniridia [an-i-rid'-inA) [ilv priv.; 
IfiiC, the rainbow]. Absence or 
defect of the iris. 

Anisocoria i^an-is to' rf-aA)[!m- 



equality in 

Anisometropia {an-is-o-mtl-ri^- 
fe-ai) [iviooc, unequal; /i/r/wf, 
araeBsure; ii^,theeye], Adifler- 
ence of refraction in the two eyes. 

Ankyloblepharon {ang-kil-o-bli/' - 
or-on] [ojjii'Ai?, a loop; 0M^por, 
[he eyelid]. Adhesion of the cili- 
ary edges of the eyelids. 

AnopblhalmoB (anaf-lia/'-mia) 
lav priv. ; iffluS^df, eye]. Con- 
genital alisence of the eyes. 

Aphakia {ah-fa' -kt-ak) [d priv. ; (SQ' 
K*(,thecrystallinelens]. 'Ihecon- 
dition of the eye without the lens. 

Aplaiiaiic(fl:S-//o»-3/'-j'^)[npriv.; 
TrSowtfiu, to wander]. Pertaining 
to rectilinear lens ; corrected for 
aberration of light and color. 

Arcus senilis {ar'-hii im-i'-iii] 
[arcus, a bow ; sfm/is. of the old]. 
A ring of fatly degeneration seen 
about the periphety of the cornea 

Astbenopia (ai-thtn-t'-pi-ak) [a 
priv,; aBhio^, strength ; iiiji, eyej. 
Weakness or speedy fatigue of 
visual power. 

Aatiematism (as-tig'-pial-hm) [a 
priv.; orij-zjo, a point]. The con- 
dition in which rays are not 
■ought to a point or focus upon 



T/»*^. 



then 



Atrophy (al'-re-ft) [a pril 



i 

i 



m 



Blennorrhea (ilm-er-t'-ah) [;Rfv- 
vo. mocas; piuv, lo flow]. Ex- 
cessive mucous dischaige. 

Blepharadenitis {blij-ar-ad-tn-i' - 
lii) [/JSi^/Hw, tbe eyelid ; ad^v, 
ngland; irij', inflammation]. Id- 
ftammalion of Ihe Meiliotntan 
elands. 

Blepharitis {bUf-ar-i' -th) [jiTii^- 
pav, the eyelid ; trit, inflamma- 
tion]. iDflammationoflheeyeiid- 

Blepharophimosia {blef-ar-o-fi- 
mo'- lis) [jnf.fiiiiav, the eyelid ; 
filiuai^, shutting up]. Abnormal 
amallness of the palpebral fissure- 

Bullosa {bal-o'-sah) [bulla, a blis- 
ter]. With biislers or blebs. 

Buphthalmos ( bocf- thai' inns) 
[jj-wcanoi; D^?./.fif, eye]. Ox- 
eyed. See Ksraloglobus. 



Canlhoplasty {kan' ■ iHo - plas - ti) 
[unvCdt, the canthus; jr/.nocniv, 
lo form]. A surgical operation 
fur lessening tbe pressure and 
friction of the upper lid bycutling; 
tbe outer canthus. 

Canthus {kan'-lhui) [sovfliic, can- 
ihus]. The inner or outer nngle 
formed by the juncture of the 

Caruncle {kar'-iing-il) [diminu- 
ti»e of euro, flesh]. A fleshy pro- 
tuberance upon ihe conjunctiva 
near the inner coatbug, containing 
the lacrimal punctum. 

Cataract {iaf-ar -ail) [mTap- 
pciK-nit, a water-fall]. Opacity 
of the lens or its capsule. 

Catarrh {iat-ahr') {mTopple.v, lo 
How down], Inflammalion of a 
mucous membrane, 

Chala lion ( *«/- a '-K-OW ) f tn Ad Cc I' . 
I small hailstone]. A Meibomian 






Cher 



s(/r-«s'-i,-,UP(f"-"5,a 



gaping]. A swelling (aubcoo- 

junc(ival). 
Choroid (io'-roid) \j(6pim; skin; 

tliTof, like]. The vascular tunic 

of the eye. 
Chromatic (kro-mae'ii) [xp"!'"- 

color]. Relating to color. 
.Chrotnatopsia {kro-mal-o/>'-st-ah\ 

LW". '^"l"'-;, 6^.,r, vision]. 

to disorders of the optic centers, 
or lo drugs, especially santonin. 

Cilia {sil'-i-ah) leilium, the eyelid 
or lash]. The eyelashes. 

CoUyrium {h>t-f'-re.um\ [n^t- 
patv, an eye-salve]. An astiing- 
en I, antiseptic, or medicinal lotioa 
for the eyes. 

Coloboma (kol-a-ho'.mah) \mfj^ 
/?omStomulilBle]. A fissure of 
pans of the eye, congenita] or 

Conua {ka'-iius) [tiiwr, a cone]. 
A crescenlic patth of atrophic 
clioroidal tissue near the optic 
papilla in myopia. 

Cor|plopia [kareA-lo'-peaA)[KifV, 
the pupil ; eicrairnf, miaplacedl. 
See Korictopia. 

Cornea (in*-'- nc - at) [rtntum, 
homy]. The anterior transparent 
segment of tbe eyeball. 

Couching {iimich' -ing) [Fr., ran. 
cher, to depress]. The operation, 
now fallen into disuse, of depress- 
ing a cataractous lens into the 
vitreous chamber, where it wai 
left lo be absorbed. 

Cyclitis Ui-tli'-lii) [.(.K?,or. a circle 
(aronud the eye) ; iti^, ioJlamitift- 
lion]. Infiammntiooof thedliary 

Cycloplegia (si - Ha - jt/t'- je -aA] 
[rivjjif, circle; ff?J7ji/, a stroke] . 
Paralysis of the ciliary muscle of 



Dacryocystitis (dai-rc-o-sti-ti'- 
Iti'^ynfcinmv.atear; «iTTTir, asac]. 



InflHmmalian of the lacrimal 

DacryocyHloblennorrhea [dai- 
re-e-sis-to-bltii ■or--i'-ah)[6nKpimv, 

mucus; ^oia, ■ flow]. Flow of 

tears from the iacrimal sac. 
Daciyolith (dak' -re-o-lilA) [Jiiii- 

pjmr, B tear; SjCut, a stone]. A 

lacrimal calculus. 
D aery ops {dak'-re-sps) \SaKpvov, 

a tear ; ii)i, the eye] . Watery 

eye. 
Daltonism {dal'-ton-hm) [Daltpn, 

an English physicist]. Color- 

blindnesa. 
Dcndritica (dtn-dril' -ik-ah\ \iiv- 

i,«3V, a tree]. Tree-like. 
Descemctiiis {des - fm - el - i'- tis) 

(Deictntft; ait;, inflammation], 
nflam m alion of Descemet ' s niem - 



foi lenses. 
Dioptrics (di-gp'-iriki) [dm, 
through; B-^taSai, to see]. A 
hraoch of optics treatiDg of the 
refraction of light by tTaospBrcnt 
media, especially by the media 



e object being seen by 

the eye or eyes as two. 
DiBciasion (dis-iiA'-un) [diriissis; 

Jiicitidtrf, <o tear or cut apart]. 

An operation for soft cataract 
DiEtichiasis !dis-tii-i'-as-is) [Jif, 

■ ■■ m>r, raw]. Dmihle 



of c 



ashes. 



B. 



Ectasia (ci-ta'-se-aA) [_hTac,t. en- 

tension]. Abnormnl distention 

or dilataiion of a part. 
Ectropion (fk-lro'-fie-oti) [fK, out ; 

Tiitirciv, to lurti], Eversion (of 

an eyelid). 



ERMS. J47 

Eczema {ek'-M-mah) UsHh 

boil ofer], A catarrhal inflam- ' 
matory disease of the skin'. 

'B,ieTaa{e-de' -7Hah)\nlAtiiia, a s' 
ing]. Swelling due to effusion 
of serous flnid into areolar ti: 

Emmetropia (em-et-ro'-fe-aA) \iv, 
in; fiirpm', measure; Ji^, eye]. 
Normal vision. 

Enophltaalmos {tn-off-tkal' -mils) 
\iv,\o; bijilliiliiic, eye']. An u 
usually deep or posterior locali 
of the eyeballs in the orbits. 

Entropion {cn-tro'-ft-iin) [h, i 
Tpttt^iv, to turn]. Inversion (of 
the eyelid). 

Bpicanthus {ep-e-Aan'-/hus) [M, 
on ; Kfivfliif, angle of the eye]. A 
fold of skin passing from the nose ' 
to eyebrow. 

Epilation (tf-il-it'-shwi) [e, oat i 
of;/iV«i,ahair]. Thef ■ - " 
of a cilium. 



Esophoria (ii-q/o' -rt-ah) [hau (or ( 
riou), within; fn^ii', to bear]. 
Tending of the visual lines ia- 

Exophoria (lis-o-fo' -r/-aA) [eJu, 
without; *«^jE(ii,tobear]. Tend- 
ing of ttie visual lines outward. 

Exophthalmos {eis-off-lhai'-mos) 
[^f, out; h^a3.^ii, eye]. Ah- 
normal prominence of the eyeball, 



Fovea O-w'-n*) [fav/a, a. small 
pit]. A dcjiressed spot in the 
macula, at which there Is tha 

Furuncle {fu-ri.Kg'^il) T/urun 
[hIus, Lai. (from Sanskrit), I 



1 



G. 

Glaucoma {glaai-io'.maM) [jJow- 
«ft(, sea-green]. A disease of Ihe 
eye ; so colled OD accouol of the 
green color of (he pupil. 

Glioma {gli-a'-mah) [jJ./n, glue; 
bua, lumor], A varicfy of round- 
celled BarcomB. 



HemetBlopia (hem-ir-al-o'-J>f-ah) 
{Jlliepa , day ; i^, eye] . Day- 
TJsion or nighl- blindness. (See 
Qole under Nyct-iUpia.) 

HemianopBia (htm-e-an-ep' -se-oi ) 
fij/ii, half; 6v pri<.; S^if, sight] . 
Blindness in one-half of (he visual 
field. 

Herpes zoster [hir'-pli im'-ler) 
[cpjTijc creeping; ^wsH/p, a 
girdle]. An inflammalory skin- 
discasc, characlerized by vesicles. 

Heierocbromia [hfl-er-o-kra'-me- 
ah) [trc/xif, different; xp"l"'i 
color]. A difference b color {in 
the i rides). 

Heteronymous [hel-tr-Bii' -im-us) 
r?T£/«c, different; Sw/ia, name]. 
Of a different name or character. 
Crossed. The opposite of hom- 
onytnoui. 

Heterophoria (hcl-cr-o-/(/-re-ak) 
[iripn^, different ; fopif, tend- 
ing]. A tending of the visual 
lines other than in parallelism. 

HippU8(*/>'-«i)n7r7roE.the horse]. 
Spasmodic pupdlary movements, 
independent of the action of light. 

Homonymous {io - mon'- im - hi) 
[i/iiic, same; fliTJ/Ja, name]. Hav- 
ing the !ianie relative position. 

Hordeolum {hBr-dc'-o-lum) \Aor- 
JcHiH, barley]. A stye. 

Horopt e r( ^ flf -«/'■ ttr) [o^.bound- 

ary ; iffr^/p, an observer] . A line 

representing the curve along 

which both eyes can joininsighl. 

Hyaiine (ii'-al-ik) [wiXoc. EVasi\. 



HALMOLOGIC TS.KMS. 

Resembling gli 




a gflass-tilte 



Hyalitis {hi-al-i'-fij) [ioSoj., gj^. 
i-il, inflamniation]. Inflanuna- 
tion of the hyaloid membrane and 
of the vitreous humor. 

HydrDphthalmaB (/ti-Jraff^kaP 
moj)[M(jp, water: o^AiA/fd;, eye], 
luTease in the fluid c 



the ejT. 

Hydrops {hi'-drof.,) [Mpfc*. 
dropsy]. An abnormal collection 
of fluid in any part of the liody. 

Hypermetrapia (hi-per-mrt.r^- 
pc-ah) [tTrfp, over; ^/rpnu, meas- 
ure ; i>^, eye]. See J^fyfieriMa. 

Hyperopia {ki-ptr-a'pf-oA) [imp. 
over; aV'.eye]- That coddi lion 
of the refractive media of the eye 
in vfhich.wilh suspended accom- 
modation, the focus of parallel 
rays of light is behind the retina; 
it is due to an abnormally short 
anteroposterior diameier of the 
eye, or to a subnormal refractive 
power of its media. 

Hyperphoria (hi-pn--/y-re. ok) 
{liiTip, over; pop^c, tending]. A 
tendency of a visual line upwanL 

Hyphemia {hi-fi>^ mt - aA) [vrt. 
under; o.>n, blood]. A depoal 
of blood at the bottom of the an' 

Hypophoria [/ii-po-f./.rt.ai) [iwo, 
under; ^/xif, tetidingl. A ten- 
dency of a visual line downvrard. 

Hypopyon {hi-po'-pi-oH) [tmi, 
under; Ti'ov, pus]. A collecdMI 



Iridectomy {ir-id-ei'-ln-me) £^]^J 

iris; im-o/i^, excision]. Thee 
ting out of part of the iris. 
Irideremia [ir-id-tr-f'-tia 
p«; J,„(,/.,l«t]. 




IridocyclitiB {ir-id-o-iii-li'-ris) 
[Ipif, iris; litKAof, a circle ; iriq, 

the iris and ciliary body. 
IridodialysiS (ir-id-o-diaf -h-u) 
\lpi%; diaiiew, lo liberate] . Sep- 
aralion af the iris Irom its ciliary 

Iridodonesis \ir-id-o-don -f'-Hs) 

[inifi Wi^if, trembling]. Trem- 

ulousDess of the iris. 
Iridoplegia {ir-id-a-fiU'-jt- ah) 

\im; tt;*,,?*, siroke]. Paraljsis 

of sphincter of the iris. 
Iridotomy {ir-id-oi'-o-mi) ['/iir; 

the iris. 

Iria (I'-rii) [Jpi[, a colored halo or 
circle]. A colored circular mem- 
brane, placed between the coraea 
and lens, having the fnnclion of 
the dJBphnigm of a camera. 

Iritis {i-ri'-eis) [Iff i 'Ti(, inflam- 
mation]. Inflaromation of the 



Keratitia {ktr-al-i'-Hs) [liipai, horn 
(= cornea); irif, inflammation]. 
Inflammation of the cornea. 

KerBtocele {ter'-al-o-sil) [«fpnf, 
cornea; k^i^j?, tumor]. A hernia 
of Descemet's membrane Ihrough 
(he cornea. 

KetBtoglobus {tir-at-a-glo'-bus) 

fiipof, cornea ; globus, a ball], 
listention and protrusion of the 
cornea ; when cone-shaped, and 
in the center of the cornea, it is 
called conie cornea at ktraloconus. 
KerBtomalacia (krr-ai-o-mol-a' ■ 
«.«*) Uf^nf, cornea; i^a'^a^ia, 
softnesaj. Sofleoing of corneal 

Keratoscopy {krr- at • ns'-ko- fi) 
[</pnC cornea; e<«miiv, to ob- 



.e]. 



of the I 



Korectopia(ior-^i-/o'-/f-ff4)[ioSpij, 
the pupil of the eye (so-called, 
like the Latin /Ji/iV/a, because an 
image appears in the eye); csTojrof, 
misplaced]. Displacement of the 



s of s 



Qsfer, I 



Lagophlh al m OB (('o,f -o^-Mo("-w?oi) 

[?ji) dr, hare ; Iiifha},fi6c, eye], 
nability to close the eyes (from 
the popular notion that the hare 
sleeps with his eyes open). 

Lens (/ms) [Lat., a lentil]. A 
regularly shaped transparent ob- 
ject refracting luminous rays. 

Leukemia [fu-ki'-me-ah) \}j.m6i, 
while; dijia, bloodj, A condi- 
tion of the blood characteiized 
by a relative increase in white 
corpuscles. 

Leukoma [lu-ia'-iiia/i) [Af(>Ku^a, 
anything white]. A white spot 
on the cornea. 

Luxatio (luts - a'- slit - oh) [Atifof, 
slanting (Lat., ed/iguiis)]. Dis- 
location . 



pdr, large; o^if, sight]. Ap- 
parent increase in the size of 
objects. Mtgahfsia. 
Macula lulea {niak'- u - lah ht- 
U'-ah) [Lat.]. The yellow spot 
in the retina pierced 1^ the visual 



Megalopaia [ritfg-al-op'-se-alC^ J 
(jiijnf, large ; iijiif, sight^. 
app&renV \TiCTeasK ™ fee 'i\ 
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Skisscopy {ski-ai'-io-pr) \csio, 
shndow ; osoTriiii, to olraerve^. 
The shadow -test, Relinoscopy. 

Staphyloma {il„f-it-o' -mak) [-rrc 
^S^, grape ; fi/in, tumor], A 
grape-like protuberance of cornea 

Stenopeic \sten-B-pt' -ii) [aTfi'<ff, 
narrow; ojrainc, pierced]. A 
disc with a oarrow opening, 

Slrabiamua (j/ra4-(3'-mHj)[crrpn^- 
(oyiiic, squint]. Squint. 

Symblepharon {sim-hltf'-ar-Ba') 
\i'vv, li^ther; ^J^i^npni', the eye- 
fid]. The abnoraial aahesion of 
the eyelids to the eyeball in con- 
Sequence of bums, wounds, etc, 

Synchisis (Hn'-kh-u) [oi/Miwif, i. 
mixing together]. A confusing 
eifect. 

Synechia (sia-t-ki'-ah axii-nc'-k/- 
ai)[c;fiv,logether; f,tE<Mohold], 
A morbid union of parts. 



Tarsorrhaphy (lar-sor' -a-fe) [rup- 
ffiSf ; pa^ii, suture]. An operation 
upon Ibe eyelids. 

Tarsus (Wr'.jfMJfropo^t, the tarsus 
(a flat surface) ] . The cartilage 
of the eyebd, 

TeichopBia (li-iap'-se-ah) [jeixo^, 
wal1;6^I»if,Tisionl. Temjxirary am- 
blyopia, with subjeclive visual im- 
ages like foHi<ication angles. 

TelangiectaBis [tei- an -je - ek'-in- 
sis) [rfJ.uf , end ; hyytiov, vessel ; 



luram^, stretching], Dilalalion 

of capillaries. 
Tenotomy {len-ol'-o-me) [r^iu.', 

tendon; Ttpveiv.tQcat]. Tenden- 

cutling. 
Trachoma {tra-ko'-mah') [rfiajtir, 

rough]. Gianular coDJuncliiilis, 
Trichiasis (ttik-i'-as-U) [fl^^. a 

hair]. Abnormal position of the 

U. 

Uremia (u-tt' -me-ah) \oiijKv, artae; 
□I/'fi, blood]. Blood -poisi^ning 
from retained orinary excretions. 

Uvea (a'-vf-ah) [Lat., a grape 
(from its color) ], The middlf 



Vitreous {-uil'-re-us) [-uitrmt.- fit- 
rum, glass]. Pertaining to )he 
transparent, jelly-like humor till- 
ing the large posterior cavity of 
the eyeball. Thevitreoas hniiKn-. 



Xanthelasma {sa» Ihti-at'-mak) 

[,=ai*C,yello*; i^aaiia, a plate 

(lamina)]. Spots of yellowisli 

discoloration. 
Xanthoma {san-lho'-maA) [fnsWf, 

yellow,*/io. tumor], Ayellowlsh 

new growth on the ikm. 
Xerosis («-«'-ri<) [f,Jpdi-, dry], 

A dry condition. 



INDEX. 



A. 

Abduction, measurement of, lo8 

Accommodation, 29 ; association of, 
with convergence, 31 ; mechan- 
ism of, 30 ; range of, 31 

Adduction, measurement of, 108 

Advancement, 128 

Alum, 236 

Alum-pencil, use of, 153 

Amaurosis, 92 

Amblyopia, 92; ex anopsia, 92; 
toxic, 93, 209 ; traumatic, 94 
• Ametropia, 29, 69 

Angiomata, 142 

Angle, apical, 22 ; refracting, 22 

Aniridia, 186 

Anisometropia, 88 

Ankyloblepharon, 134 

Aphakia, 221 

Arcus senilis, 174 

Argyll Robertson pupil, 35, 188 

Arlt-Jaesche operation, 137 

Artificial eye, 235 

Asthenopia, 90 

Astigmatism, 29, 78 ; cards for test- 
ing, 82 ; disadvantages of, 80 ; 
explanation of, 79; retinoscopy 
in, 51 ; symptoms of, 81 ; treat- 
ment of, 86 ; varieties of, 78 

Atrophy of the optic nerve, 210 

Atropin, 68, 236 

Axonometer, 52 



B. 



Ballottement, ocular, 94 
Bifocal lenses, 67 
" Black eye," 132 
Bleeding by leeches, 236 



Blepharitis, 132 
Blepharophimosis, 134 
Blepharospasm, 141 
*' Blind spot," 99 
Blood-vessels of the eyeball, 15 
" Blue stone," 238 
Boric acid, 237 
Boroglycerinum, 237 

C. 

Calomel, 237 

Camphor- water, 237 

Canaliculus, operations on the, 145 

Canthoplasty, 135 

Cardinal points of the eyeball, 27 

Cataract, 212; causes of, 212; ex- 
traction of, 218; juvenile, 214; 
lamellar, 215 ; Morgagnian, 214 ; 
posterior polar, 215 ; pyramidal, 
215 ; secondary, 220 ; senile, 213 ; 
stationary, 214 ; test for mature, 
214; traumatic, 215; treatment 
of, 216; varieties and nomencla- 
ture, 213 ; zonular, 215 

** Cat's eye," 204 

Cautery, 237 

Centering of lenses, 62 

Centrad, 23 

Chalazion, 134 

Choked disc, 207 

Choroid, Diseases of, 192 ; anatomy 
of, 192 ; coloboma of, 197 ; de- 
tachment of, 196; rupture of, 
196; sarcoma of, 196; tubercu- 
losis of, 196 

Choroiditis, 193; areolaris, 194; 
central, 194 ; disseminated, 194 ; 
exudative, 193 ; myopic, 195 ; 
syphlUUc, 19^ 
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^^^^^B CbromalopEia, 96 

^^m CLlm, examination of, 33 

^^^H Ciliiuy body, Diseases of, iSo; 

^^^^^K analomy of, iSo 

^^^^^1 Ciliary injeclion, diagnosis of, 33 

^^^^^1 Ciliary moscle, iSo ; in hyperopia, 

^^^^H 70; paFalysis of, 191 ; spasm of, 

He 



Ciliary processes, l8s 

Cocain, &S, 237 

Collodion, 238 

Coloboma of the choroid, 197; of 

the eyelid, 142 ; of the iris, 1S6 
Color-blindness, 95 
Color-perception, 95 
Conjugate foci, 19 
Conic cornea, 174 ; retinoscopy in. 



Conjunctiva, Diseases of, 14S; anat- 
omy of, 148 i examination of, 
33; foreign bodies in, 163 ; in* 
juries of, 163; new growths of, 164 

Conjunclival injection, diagnosis of, 
33 

Conjunctisilis.cfltBrrhal, 153; croup- 
ous, 157 : diphtheric, 157 ; follic- 
ular, 15S 1 gooonheal, 157; 
phlyctenular, 161 ; purulent, 154; 
simple, 149; tubercular, Ifao; 
vernal, 161 

Consensual rellex, 35 

Convergence, assoc* "' 
conunodalion, 31 

Copper sulphate, 



Cyclitis, I go 
Cycloplcgics, 68 
Cylinders, 24 ; neuiralia 



Dacryocystitis, 147 
Dacryolith, 1 46 
Dacryops, 144 
Daturin, 69 
DescemeUtis, 168 
Decentering lenses, 65 
Diabetic amblyopia, 93 
Dianoux's operation, 138 
Dioptric system, 25 
Diphtheric conjunctivitis, 157 
Diplopia, 104, 1051 crossed, 

homonymous, 106 
Direct method, 37, 41 
Discission, Z17 
Dissection of the eyebal 
Dislicbiasis, 136 
DoboiBln, 69, 238 
Duction -tests, 107 



Com 



e sublim 






Cover chimney, 47 

Cornea, Diseases of, 164 ; abscess 
of, 170 ; anatomy of, 164 ; exami- 

, nation of, 34; foreign bodies in, 
175; herpes of, 172; injuries lo, 
175 : opacitiesuf, 173; operations 
apon, 176; serpiginous ulcer of, 
170; staphyloma of, 174; tumors 
of, 175 ; ul™'' of. 168 

Credo's method, 155 

Critchelt's operation, Z77 

Crossed diplegia, 106 

Croupoaa conjunctivitis, 157 
Cupping of (be disc, 43 



Ectropion, 139 
Ecieraa of the eyelids . 
El ectric- 1 i ght-bl indnesa. 
Electrolysis, 1 37 
Embolism of the 
Enopbthalmos, 2 
Enloptic phenomena, 94 
Entropion, 137 
Enuclealion, 234 
Epicanlhus, 142 I 

Epiphora, 145 ■ 

Episcleritis, 178 M 

Escrin, 238 ^ 

Esophoria, tests for, III, ff 
Eucain, 23S 
Evisceration, 234 
Exenteration of the orbital c< 

235 
Eiophoria, tests for, III 
Exophthalmic goiter, 229 
Exophthalmos, I35. 229 
Eye, anatomy of, 13; 

of. 31 1 general descri| 



itioD of, 

I 






1 



Eyeball, aoatomy of, 13; disseclion 
of, 17; foreign bodies in, !3I ; 
bumors of, 15 ; lympb-syslem of, 
16; nerve-sapply of, 15 ■, apera- 
tions on, 334 : tunics of, 15 ; »bs- 
cular supply of, 15 ; wounds of, 
230 

Eye-drops, 153 

Eye-glasses, titling of, 66 

Eyelids, Diseaises of, 129; annloiny 
of, 119 ; examintttion of, 33 ; new 
growths of, 142 

Eye-strain, 70 



Far pcanl, 30 

Field of vision, 97 

■'Fiaeer-eMrcise," 114 

Fitting of spectacles and eye glasses 

Flarer's operation, 137 
Fluorescin, 35, l6g, 239 
Focal illumination, 34 
Focal length, 18 
Formalin, 238 
Fundus, examination of, 42 
Fundus-reflex, 41 

O. 

Glasses, preicriptiun of, 60, 65 
lioted, 67 

Glaucoma, 222 ; causes of, 222 
diagnosis of, 324; palhologii 
changes, 223 ; prognosis of, 226 
symploma of, 223 ; Ire ' " ' 

Glycerin, 239 
Gonorrbeal ophthalmia, i 
Giaefe'a operation, I39 
Granular lids, ijS 



K. 

Hunamelji, 239 
Hemeralopia, 92 
Hemianopsia, lOO 
He ring's theory. 95 
Herpes zoster ophthali 






Hippus, 1 88 

Holmgren test, 96 

Homatropin, 68, 239 

lEomonymons diplopia, loG 

Hordeolum, 133 

Hotz's operation, 139 

Humors of the eyeball, 15 

Hyalitis, 22 1 

Hyaloid artery, persistent, 22: 

Hydrogen dioxid, 239 

Hyoscyamin, 69, 239 

Hyperopia, 29. 6g ; axial sb 
ing in, 70 ; causes of, 69 ; 
muscle in, 70; connection oe- 
tween convergent strabismus and, 
71; diagnosis of, 71; disadvan- 
tages of, 70; prescription of 
glasses in, 72; relinoscopy i 
JO; symptoms of, 71 ; trcalme 
of. 71; tests for, 112 

Hypopyon, 17 1 

Hysteric amblyopia, 94 

I. 
Illaquention, 137 
Inch- system, 25 
Inilex of reftaction, 21 
Indirect method, 39, 44 
Instruments, disinfection of, 24 
Insufficiency, 105 ; treatmeni 

Iodoform, 239 
Iridectomy, 18S 
Iridodesia, I90 
Iridodialysis, 1 86 
Iridodonesis, 188 
Iridolomy, 1 90 

Iris, Diseases of, iSo; anatomy of, 
i8d; gumma of, 1S5: inflamma- 
i of, 1S2 i injuries to, iSti*; t 



of. 



opcral 



I of, 



_5 tubercles of, 185 
is-s'hadow lest, 214 
itis, nodosa, 185; plastic, iS3| 
serous, 184; suppurative, 1S5 



Heterophor: 
Ilcterotrophii 



, IDS; 
>. 116 



Ker«dli«, bnUous," 17a ; e lagoph- 
thatmos, 172; inlerslilial, 167; 
neuroparalytic, 172; phlyclenu- 
lar, 171 ; punctate, 168 

Keratoconus, 174 

Keraloscope, S3 

Knapp's roller forceps, 160 



Lncriraal apparatus, Diseases of, 

143 ; anatomy oF, 142 
Lacrimal gland. Diseases of, 144 



:, Disei 



f, H7 



Lacrirnal sounds, I47 
I-ngopliihalnios. 135 
Lapis dirinus, 23 S 
Leeching, 236 

Lens, Diseases of, 21 1 ; anatomy of, 
2II-, coloboma of, 221: congeni- 
tal dislocation of, 221 ; injuries 
to, 22o; removal of. in high 
myopia, 7S 
Lenses, 23; bifocal, 67; classifica- 
tion and numlicring of, aj ; de- 
centering of, 65 ; different forms 
of, 24 ; neuualization of, 63 ; pre- 
scribing, 60, 65 ; refraction bj, 
23 ; lest-, 57 1 testing of, 62 ; 
timed, 67; varieties used to cor- 
Lighl-sense, estimation of, 56 
Lympb-system of the eyeball, 16 



M. 



Ml 



Maddox rod. Til 

Malarial amblyopia, (J3 

Malingering, 94 

Massage of ihe eyeball in glaucoma, 

Media, eiamTuation of, 41 
Mej;alopsia. 95 
Meibomian glands, 129 



Mercmic chlorid, 240 ; oxid, Zip 

MelaiDorphopsia, 95 

Micropsia. 95 

Miosis, 187 

Mirrors, action of. on light, 18 

" Moon-bliadoess," 93 

Morphia, 240 

Mules' operation, 234 

MuscK volitanles, 94, 222 

Muscles, ocular, lol ; anatamy and 
physiology of, 103; functional 
anomalies of, 104 ; Donnal bal- 
ance of, 104; nervous supply of. 
103; operations on, 126; par- 
alysis of, 119; strength of, 107 

Mydriasis, 187 

Mydriatics. 68 

Myiodesopsia, 222 

Myopia, 29, 73 ! axial lengthening 
in, 73; causes of, 73 ; diagnosis 
of, 77 ; disadvantage and danger 
of, 74 i divergent squint in, 75; 
prescription of glasses in, 77 ; 
progressive or maligna.nt, 75 ; re- 
moval of Ihe lens in, 78 ; relinos- 
copy in. So; symptoms Ot, 7 
trealment of, 77 

Myopic cresceni, 75, 195 

N. 

Near point, 30 

Nebula, 173 

Nerves of the eyeball, 15 
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, oplic, 207 ; 



i. 207 
Nictitation, 141 
Night- blindness, 92 
Nodal points, 27 
Nyctalopia, 93 
Nystagmus, Il6 



Oblicjue 

Oblique 

Ocular ballollemeni, 94 

Onyx, 171 



^^^^"*" 


"— ' V 


^F 


.■ 


Opaque nerye-fibera, 205 


Polycoria, 186 ^^H 




Porus opticus. 13 ^^H 


Ophthalmia, gonoirheal, 154; neo- 




nalorum, 154 ; sympathetic, 232 


Presbyopia. 87 ^H 




Prescription of lenses, 60, 65 ; in ^^H 


Ophlhalmoplegia, 119 


hyperopia, 72 ; in myopia, 77 ^^H 


Ophthalmoscope, 36; deacriplion 


Principal axis, 24 ^^M 


of, 401 direct method with, 37, 


Principal focus, 18, 27 ^^H 


41 i indirect method with, 39, 


Principal points, 27 ^^^1 


44 ; refraction by, 44 ; theory of, 


" Prism-battery," 108 ^^^1 


37 1 use of, 41 


Prism -diopter, 23 ^^^H 


Ophthiiimotonomeler, 36 


Prism -exercise. 114 ^^^| 


Opium. 240 


Prisms, 21 ; prescription of, 65 ; ■ 


Optic disc, 4* 




Optic nerve, Diseases of, 206; 


by, 2i; rotary variable, IIO; 


ftnatomy of, 206; atrophy of. 


strength of, 22 J 




Pterygium, 162 ^^J 


Oplical consideration of the eye, 26 


Ptosis. 141 ^^H 


Optics, 18 • 


Pupil, Ai^U Robertson, 35, 188 ^^^1 


Orbit, Diseases of, 227; anatomy 


Pupil, changes in the motility of, ^^^H 


of, 227 1 injuries 10, 229 ; tumors 


1S7; examination of, 35; re- ^^^H 


of, 229 


flexes 35 ^H 


Orbital cellulitis, 228 ; periostitis. 


Puncta lacrimalis, aifections of, 145 ^^^H 


227 


Punctum proximum, 30; remotum, ^^^H 


P. 


Pyoktanin, 241 ^^^H 


Fagenstecher ointment, 240 


^M 


Panas' solution, 240 
Pannus. 166 


Quinin amblyopia, 93 ^^H 


Papillitis, Z07 


^H 


Papilloretinitis, 207 


^H 




Recti muscles, loi ^^H 




Reflection, 18; by a concave sur- ^^H 


Parallax [est, 43 


face, 18 ; by a conirex surface, ^^^ 


Paralysis of Ihe ocular muscles, II9 


ZO; by a plane surface, iS 1 


Parasites in the eyeball, 232 


Refraction, 20; by cylinders, 24! 


Perimeter, 98 


by lenses, 23; by ophthalmos- 


Perioslilis, orbital, 227 


copy, 44; by a plane surface, 2I; 


Persistent hyaloid artery, 222 ; pu- 


by prisms, 21 ; by relinoscopy, 


pillary membrane. 187 


50 ; by a spheric surface, 23 ; in- 


Petit's canal. 17 


dex of, a I 1 




Retina, Diseases of, 197 ; anatomy 


Phororaeter, no 


of, 197 ! detachment of, 203 ; 




glioma of, 204; hemorrhage of, 


Pili^jcarpin, 241 


199 ; hyperemia of, 198 ; injuries 


Pinguecula, l6j 


10,205 


Placido's disc, S4 




Points, cardinal, 27 ; far, 30; near, 


diabetic, 201 ; lealcemici -»m^^^^^H 


30; nodal, 27; principal, 27 
'7 




.^ 







«8 m. 

Retinoscope. 46 

Retinoscopy, 45 ; diagnosis by, JO; 

priDCiple of, 45, 49; lechnic of, 

46 
Retrobulbar neuritis, 209 



Saemisch's operation, 176 

Sassafras, 241 

Schlemm's canal, 17 

Scissors movement, 53 

Sclera, Diseases of, 177 ; analocny 

of, 178; staphyloma of, 179; 

wounds of, 179 
Sderitis, 173 
Sclerochoroiditis, ig5 
Sclerotomy, 226 
Scopolamin. 69, 241 
Scolomata, 99 
" Second sight," 74 
Shadow -test, 4J 
Silver 



140 



...45 
Snellen's letters, 541 s 



w-blin. 



*. 93 



SuD-blin. 

Spectacles, fitting of, 66 ; prefer- 
able to eye-glasses, 67 

Spheric surface, refraction by, 23 

Spring catarrh, 161 

Squint, 116 

Staphyloma of the cornea, 174: 
poaterior, 75 [ of the sclera, I jg 

Strabismus, 105, 116 ; in hyperopia, 
71; in myopia, 75 

Streatlield' s operation, 1 39 

Stye, 133 

Symblepbaron, 164 

Sympaflietic ophthalmia, 232 

Synchysis, 222; scii ''""" 

Synechioe, 36, 183 



I Sympadietic ophthalmia, 

Synchysis, 222 ; scintilli 

L Synechioe, 36, 183 
T. 
Table of differential d 
nii/e of paralyses of 
mascles, 123 




Tannic acid, 242 
Tarsorrhaphy, 135 
Tattooing the cairnea. 
Tenon, capsule of, 13 
Tenotomy, 126 
Tension, n 



Test-lenses, 57 

Testing of lenses, 162 

Thomson stick, 97 

Thrombosis of the retinal vessels. 



Tinted glasses. 67 
Tobacco amblyopii 
Toxic amblyopia, 93, 209 
Trachoma, 158 
Traumatic amblyopia, 94 
Trial frames "" 

Tonics of the eyeball, 15 



1 



IS rodens, 171 ; serpens 



Van Millingen's operatio 
Virtual focQs, 19 
Vitreous, Diseases of. 2 



, AAoiii, sulphate, 242 
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MEDICAL BOOKS. 



8CHREINER. Diet Lists. Arranged in the form of a chart. 
With Pamphlets of Specimen Dietaries. Pads of 50. .75 

DENTISTRY. 

special Catalogue 0/ Dental Books sent free upon application. 

BARRETT. Dental Surgery for General Practitioners and 
Students of Medicine and Dentistry. Extraction of Teeth, 
etc. 3d Edition. Illustrated. Nearly Ready. 

BLODQETT. Dental Pathology. By Albbrt N. Blodgbtt. 
M D., late Professor of Pathology and Therapeutics, Boston Dental 
College. 33 Illustrations. %^-^l 

BROOMELL. Anatomy and Histology of the Human Mouth 
and Teeth. 284 Handsome Illustrations. Jtist Ready. $4.50 

PLAQQ. Plastics and Plastic Pilling, as Pertaining to the Filling 
of Cavities in Teeth of all Grades of Structure. 4th Edition. ^.00 

PILLEBROWN., A Text-Book of Operative Dentistry. 

Written by invitation of the National Association of Dental Facul- 
ties. Illustrated. $3.35 

QORQAS. Dental Medicine. A Manual of Materia Medica and 
Therapeutics. 6th Edition, Revised. Cloth, $4.00 ; Sheep, I5.00 

HARRIS. Principles and Practice of Dentistry. Including 
Anatomy, Physiology, Pathology, Therapeutics, Dental Surgery, 
and Mechanism. 13th Edition. Revised by F. J. S. Gorgas, m.d., 
D.D.S. Z350 Illustrations. Cloth, |6.oo: Leather, ^7.00 

HARRIS. Dictionary of Dentistry. Including Definitions of Such 
Words and Phrases of the Collateral Sciences as Pertain to the Art and 
Practice of Dentistry. 6th Edition. Revised and Enlarged by Kbr- 
DZNAND F. S. Gorgas, m d., d.d.s. Cloth, I5.00 ; Leather, $6.00 

HEATH. Injuries and Diseases of the Jaws. 4th Edition 187 
Illiistrations. $4>5o 

HEATH. Lectures on Certain Diseases of the Jaws. 64 
Illustrations. Boards, .50 

RICHARDSON. Mechanical Dentistry. 7th Edition. Thor- 
oughly Revised and Enlarged by Dr. Gbo. W. Warrbn. 691 Illus- 
trations. Cloth, $5.00; Leather, $6.00 

SEWELL. Dental Surgery. Including Special Anatomy and 
Surgery. 3d Edition, with 300 Illustrations. $3.00 

SMITH. Dental Metallurgy. Illustrated. $1.75 

TAFT. Index of Dental Periodical Literature. $3.00 

TALBOT. Irregularities of the Teeth and Their Treatment, 
ad Edition. 3^4 Illustrations. IS 00 

TOMES. Dental Anatomy. Human and Comparative. 363 Illus- 
trations. 5th Edition. Just Ready. $4.00 

TOMES. Dental Surgery. 4th Edition. 389 Illustrations. $4.00 

WARREN. Compend of Dental Pathology and Dental Medi- 
cine. With a Chapter on Emergencies. 3d Edition. Illustrated. 
Just Ready. .80; Interleaved, li.as 

WARREN. Dental Prosthesis and Metallurgy. 139 Ills. $1.35 
WHITE. The Mouth and Teeth. Illustrated. .40 

%* Special Catalogue of Dental Books free upon application. 
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DICTIONARIES. 

QOULD. The Illustrated Dictionary of Medicine, Biology, 
and Allied Sciences. B«ing an Exhaustive Lexicon of Medicine 
and those Sciences Collateral to it: Biology (Zoology and Botany), 
Chemistry. Dentistry, Parmacology, Microscopy, etc., with many 
useful Tables and numerous fine Illustrations.* 1633 P^fcs. 4th Ed. 
Sheep or Half Dark Green Leather, $10.00; Thumb index, ^ix.oo 

Half Russia, Thumb Index, ^la.oo 

QOULD. The Medical Student's Dictionary. Including all the 
Words and Phrases Generally Used in Medicine, Mrith their Proper 
Pronunciation and Definition, Based on Recent Medical Literature. 
With Tables of the Bacilli, Micrococci, Mineral Springs, etc., of the 
Arteries, Muscles, Nerves, Ganglia, and Plexuses, etc. zoth E^dition. 
Rewritten and Enlarged. Completely reset from new type. 700 pp. 
Half Dark Leather, $3.35 ; Half Morocco, Thumb index, $4.00 

QOULD. The Pocket Pronouncing Medical Lexiom. fax, 000 
Medical Words Pronounced and Defined.) Containing all the Words, 
their Definition and Pronunciation, that the Medical, Dental, or 
Pharmaceutical Student Generally Comes in Contact With ; also 
Elaborate Tables of the Arteries, Muscles, Nerves, Bacilli, etc., etc., 
a Dose List in both English and Metric System, etc.. Arranged in a 
Most Convenient Form tor Reference and Memorizing. A newr Edi- 
tion, enlarged by aoo pages. Just Ready. 

Full Limp Leather, Gilt Edges, $1.00; Thumb Index, $1.35 
85,000 Copies of Gould's Dictionaries Have Been Sold. 
%* Sample Pages and Illustrations and Descriptive Circulars ot 

Gould's Dictionaries sent free upon application. 

HARRIS. Dictionary of Dentistrv. Including Definitions of Such 
Words and Phrases of the Collateral Sciences as Pertain to the Art 
and Practice of Dentistry. 6th Edition. Revised and Enlarged by 
Fbkdinand J. S. GoR<iAS, M.D., D.D.s. Cloth, $5.oo; Leather, ^ 00 

LONQLEY. Pocket Medical Dictionary. With an Appendix, 
containing Poisons and their Antidotes, Abbreviations used m Pre- 
scriptions, etc. Cloth, .75 ; Tucks and Pocket, $x.oo 

MAXWELL. Terminologia Medica Polyglotta. By Dr. 
Thbodoke Maxwell, Assisted by Others. f3<oo 

The object of this work is to assist the medical men of any natioimlity 

in reading medical literature written in a language not their own. 

Each term is usually given in seven languages, viz. : English, French, 

German, Italian, Spanish, Russian, and Latin. 

TREVES AND LANG. German-English Medical Dictionary. 

Half Russia, ^3.35 

EAR (see also Throat and Nose). 

HOVELL. Diseases of the Ear and Naso-Phar^rnx. Includ- 
ing Anatomy and Physiology of the Organ, together with the Treat- 
ment of the Affections of the Nose and Pharynx which Conduce to 
Aural Disease, iss Illustrations, ad Edition. Preparing, 

BURNETT. Hearing and How to Keep It. Illustrated. .40 

DALEY. Diseases and Injuries of the Ear. 4th Edition. 38 
Wood Engravings and 8 Colored Plates. $3.50 

PRITCHARD. Diseases of the Bar. 3d Edition, Enlarged. 
Many Illustrations and Formulae. ^x*5o 

WOAKES. Deafness, Giddiness, and Noises in the Head. 
4th Edition. Illustrated. $a.oo 
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ELECTRICITY. 

BIQELOW. Plain Talks on Medical Electricity and Bat- 
teries. With a Therapeutic Index and a Glossary. 43 Illiistra- 
tions. ad Edition. ^x.oo 

JONES. Medical Eleptricity. 3d Edition, xia Illus. In Press. 

MASON. Electricity ; Its Medical and Surgical Uses. Numer- 
oiis Illustrations. .75 

EYE. 

A Special Circular of Books on the Eye sent free upon application. 

ARLT. Diseases of the Eye. Clinical Studies on Diseases of the 
Eye. Translation by Lyman Wars, m.d. Illustrated. f^-^S 

DONDERS. Aphorisms upon Refraction and Their Results. 
With Portrait and other Illustrations. 8vo. In Press, 

PICK. Diseases of the Eye and Ophthalmoscopy. Trans- 
lated by A. B. Halb, m. d. 157 Illustrations, many of which are in 
colors, and a glossary. Cloth, ^4.50; Sheep, $5.50 

GOULD AND PYLE. Compend of Diseases of the Eye and 
Refraction. Including Treatment and Operations, and a Section 
on Local Therapeutics. With Formulae, Useful Tables, a Glossary 
and III Illustrations, several of which are in colors. 

Cloth, .80 ; Interleaved, ^1.25 

QOWERS. Medical Ophthalmoscopy. A Manual and Atlas 
with Colored Autotype and Lithograpnic Plates and Wood-cuts, 
Comprising Original Illustrations of the Changes of the Eye in Dis- 
eases of the Bram, Kidney, etc. 3d Edition. $4.00 

HARLAN. Eyesight, and How to Care for It. Illus. .40 

HARTRIDGE. Refraction. 104 Illustrations and Test Types. 
9th Edition, Enlarged. Just Ready. >i.So 

HARTRIDGE. On the Ophthalmoscope. 3d Edition. With 
4 Colored Plates and 68 Woocf-cuts. f i-5o 

HANSELL AND REBER. Muscular Anomalies of the Eye 
Illustrated. Just Ready. $'.50 

HANSELL AND BELL. Clinical Ophthalmology. Colored 
Plate of Normal Fundus and 120 Illustrations. $i>5o 

JESSOP. Manual of Ophthalmic Surgery and Medicine. Col- 
ored Plates and loB other lUuitrations. Just Ready. Cloth, {^3 00 

MORTON. Refraction of the Eye. Its Diagnosis and the Cor- 
rection of its Errors. With Chapter on Keratoscopy and Test 
Types. 6th Edition. |i.oo 

OHLEMANN. Ocular Therapeutics. Authorized Translation, 
and Edited by Dr. Charles A. Oliver. Just Ready. $1 75 

PHILLIPS. Spectacles and Eyeglasses. Their Prescription 
and Adjustment 2d Edition. 49 Illustrations. |i.oo 

8WANZY. Diseases of the Eye and Their Treatment. 6th 
Edition, Revised and Enlarged. 158 Illustrations, i Plain Plate, 
and a Zephyr Test Card. $3*oo 

THORINGTON. Retinoscopy. 2d Edition. Illustrated. $1.00 

WALKER. Students' Aid in Ophthalmology. Colored Plate 
and 40 other illustrations and Glossary. |i-50 
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FEVERS. 

COLLIE. On Fevers. Their History, Etiology, Diagnosis, Prog- 
nosis, and Treatment. Colored Plates. ^.oo 

QOODALL AND WASHBOURN. Fevers and Their Treat- 
ment. Illustrated. ^3.00 

GOUT AND RHEUMATISM. 

DUCKWORTH. A Treatise on Qout. With Chromo-lithographs 
and Engravings. Cloth, $Sjoo 

QARROD. On Rheumatism. A Treatise on Rheumatism and 
Rheumatic Arthritis. Cloth, ^5.00 

HAIQ. Causation of Disease by Uric Acid. A Contribution to 
the Pathology of High Arterial Tension, Headache, Epilepsy, Gout, 
Rheumatism, Diabetes, Bright's Disease, etc. 4th Edition. ^3-00 

HEALTH AND DOMESTIC MEDI- 

CINE (see also Hygiene and Nursing). 

BUCKLEY. The Skin in Health and Disease. lUus. .40 

BURNETT. Hearing and How to Keep It. Illustrated. .40 

COHEN. The Throat and Voice. Illustrated .40 

DULLES. Emergencies. 4th Edition. Illustrated. ^x.oo 
HARLAN. Eyesight and How to Care for It. Illustrated. .40 

HARTSHORNE. Our Homes. Illustrated. .40 

OSGOOD. The Winter and its Dangers. .40 

PACKARD. Sea Air and Bathing. 40 

PARKES. The Elements of Health. ^1.95 

RICHARDSON. Long Life and How to Reach It. .40 

WESTLAND. The Wife and Mother. ^x.50 

WHITE. The Mouth and Teeth. Illustrated. .40 

WILSON. The Summer and its Diseases. .40 

WOOD. Brain Work and Overwork. .40 

STARR. Hygiene of the Nursery. 5th Edition. ^i.oo 

CANFIELD. Hygiene of the Sick-Room. $i.as 

HEART. 

SANSOM. Diseases of the Heart. The Diagnosis and Pathol<^y 
of Diseases of the Heart and Thoracic Aorta. With Plates and other 
Illustrations. ^.oc 

HISTOLOGY. 

STIRLING. Outlines of Practical Histology. 368 Illustrations. 

2d Edition, Revised and Enlarged. With new Illustrations. $a.oc 

STOHR. Histology and Microscopical Anatomy. Translated 
and Edited by A. Schapbr, m.d.. Harvard Medical School. Second 
Edition, Revised and Enlarged. 29a Illustrations. ^3.( 
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HYGIENE AND WATER ANALYSIS. 

Sptcial Caialogu€ of Books on Hyguiu sent free u^on application, 

CAflPIELD. Hygiene of the Sick-Room. A Book for Nurses 
and Others. Being a Brief Consideration of Asepsis, Antiset>sis, Dis- 
infection, Bacteriology, Immunity, Heating and Ventilation, and 
Kindred Subjects. t^-^i 

COPLIN AND SEVAN. Practical Hygiene. A Complete 
American Text-Book. 138 Illustrations. New Ed. Preparing. 

POX. Water, Air, and Pood. Sanitary Examinations of Water, 
Air, and Foo<C zoo Engravings, ad Edition, Revised. $3* 50 

KENWOOD. Public Health Laboratory Work. zi6 lUustra- 
tions and 3 Plates. $a.oo 

^EPPMANN. Examination of Water for Sanitary and 
Technical Purposes. 3d Edition. Illustrated. $1.25 

LEPPMANN. Analysis of Milk and Milk Products. lUus- 
trated. %^'^S 

LINCOLN. School and Industrial Hygiene. .40 

MACDONALD. Microscopical Examinations of Water and 
Air. 35 Lithographic Plates, Reference Tables, etc. ad Ed. $3.50 

McNeill The Prevention of Epidemics and the Construc- 
tion and Management of Isolation Hospitals. Numerous Plans 
and Illustrations. #3>5o 

HOTTER AND PIRTH. The Theory and Practice of Hygiene. 
(Beine the 9th Edition of Parkes' Practical Hygiene, rewritten and 
brought up to date.) 10 Plates and 135 other Illustrations. 1034 
pages. 8vo. $7>oo 

PARKES. Hygiene and Public Health. By Louis C. Parkes, 
M.D. 5th Edition. Enlarged. Illustrated. $2-50 

PARKES. Popular Hygiene. The Elements of Health. A Book 
for Lay Readers. Illustrated. $i-35 

STARR. The Hygiene of the Nursery. Including the General 
Regimen and Feeding of Infants and Children, and the Domestic 
Management of the Ordinary Emergencies of Early Life, Massage, 
etc. 6th Edition. 35 Illustrations. %\ .00 

STEVENSON AND MURPHY. A Treatise on Hygiene. By 
Various Authors. In Three Octave Volumes. Illustrated. 

Vol. I, $6.00; Vol. II, $6.00; Vol. Ill, $5.00 

*«* Each Volume sold separately. Special Circular upon application. 

WILSON. Hand-Book of Hygiene and Sanitary Science. 
Wiih Illustrations. 8th Edition. Just Ready. $3- 00 

WEYL. Sanitary Relations of the Coal-Tar Colors. Author- 
ized Translation by Hbnrv Lbffmann, m.o , ph.o. #i>35 

*«* special Catalogue 0/ Books on Hygiene free upon application. 

LUNGS AND PLEURA. 

HARRIS AND BEALE. Treatment of Pulmonary Consump- 
tion. $2-50 

POWELL. Diseases of the Lungs and Pleurae, including 
Consumption. Colored Plates and other Illus. 4th Ed. #4.00 

TUSSEY. High Altitudes in the Treatment of Consumption. 

#1.50 
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MASSAGE. 

KLEEN. Hand-Book of Massare. Authorized translati<m bv 
MussBY Hartwbll, M.D., PH.D. With an Introduction by Dr. S. 
Wbir Mitchbll. Illustrated by a series of Photographs Made 
Especially by Dr. Klbbn for the American Edition. fs>95 

MURRELL. Massotherapeutics. Massage as a Mode of Treat' 
ment. 6th Edition. In Press. 

OSTROM. Massage and the Original Swedish Move- 
ments. Their Application to Various Diseases of Uie Body. A 
Manual for Students, Nurses, and Physicians. Thi^ Edition, En- 
larged. 94 Wood Engravings, many of which are onginaL $ijoo 

WARD. Notes on Massage. Interleaved. Paper cover, ^i .00 

MATERIA MEDICA AND THERA- 

PEUTICS. 

ALLEN, HARLAN HARTE, VAN HARLINQEN. A 
Hand-Book of Local Therapeu tics JBeing a Practical Description 
of all those Agents Used in the Local Treatment of Diseases of the 
Eye, Ear^ Nose and Throat, Mouth, Skin, Vagina, Rectum, etc., 
such as Ointments, Plasters, Powders, Lotions, Innalations, Supposi- 
tories, Bougies, Tampons, and the Proper Methods of Preparing and 
Applying Them. Cloth, $3.00 ; Sneep, #4.00 

BIDDLE. Materia Medica and Therapeutics. Including Dose 
List, Dietary for the Sick, Table of Parasites, and Memoranda ot 
New Remedies. 13th Edition, Thoroughly Revised in accord- 
ance with the new U. S. P. 64 Illustrations and a Clinical Index. 

Qoth, $4.00 ; Sheep, $5.00 

BRACKEN. Outlines of Materia Medica and Pharmacology. $2,js 

DAVIS. Materia Medica and Prescription Writing. ^x.50 

FIELD. Evacuant Medication. Cathartics and Emetics. ^1.75 

GORQAS. Dental Medicine. A Manual of Materia Medica and 
Therapeutics. 6th Edition, Revised. $4*oo 

GROFF. Materia Medica for Nurses. Just Ready. Jj.as 

HELLER. Essentials of Materia Medica, Pharmacy, and 

Prescription Writing. $'*5o 

MAYS. Theine in the Treatment of Neuralgia. % bound, .50 

NAPHEYS. Modern Therapeutics, gth Revised Edition, En- 
larged and Improved. In two handsome volumes. Edited by Allbm 
J. Smith, m.d., and J. Aubrey Davis, m.d. 

Vol. I. General Medicine and Diseases of Children. $4.00 

Vol. II. General Surgery, Obstetrics, and Diseases of Women. $4.00 

POTTER. Hand-Book of Materia Medica, Pharmacy, and 
Therapeutics, including the Action of Medicines, Special Therapeu- 
tics, Pharmacology, etc., including over 600 Prescriptions and For- 
mulae. 7th Edition, Revised and Enlarged. With Thumb Index in 
each copy, fust Ready. Cloth, I5. 00; Sheep, ^6.co 

POTTER. Compend of Materia Medica, Therapeutics, and 
Prescription Writine, with Special Reference to the Physiologi- 
cal Action of Drugs. 6tn Revised and Improved Edition, based upon 
the U. S. P. 1890. .80; Interleaved, $1.35 
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MEDICAL JURISPRUDENCE AND 
TOXICOLOGY. 

RBESE. MedicalJurisprudeaceandToxicolDey, ATuI-Book 
Reviled by UenktLeffhahh. k.o. ao..(].QD;' Leather, f 3. jd 
" To the student of medjcal jiitispmdence and toxicoJogy it is in- 
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CARPENTER. The Microscope 
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MISCELLANEOUS. 

BLACK. Micro-Organism». The Formation of Poisons. A 
Biological Study of the Germ Theory of Disease. .75 

BURNETT. Poods and Dietaries. A Manual of CUnical Diet- 
etics, ad Edition. $^-So 

QOULD. Borderland Studies. Miscellaneous Addresses and 
Essays. z2mo. ^.00 

QOWERS. The Dynftmics of Life. .75 

HAIQ. Causation of Disease by Uric Acid. A Contribution to 
the Pathology of High Arterial Tension, Headache, Epilepsy, Gout, 
Rheumatism, Diabetes, Bright's Disease, etc. 4th Edition. ^3.00 

HAIG. Diet and Food. Considered in Relation to Strength and 
Power of Endurance. Just Ready. %\.oa 

HARE. Mediastinal Disease. Illustrated by six Plates. $a.oo 

HEMMETER. Diseases of the Stomach. Their Special Path- 
ology, Diagnosis, and Treatment. With Sections on Anatomy, Diet- 
etics, Surgery, etc. Illustrated. Clo. $6.00; Sn. $7.00 

HENRY. A Practical Treatise on Anemia. Hall Qoth, .50 

LEFFMANN. The Coal-Tar Colors. With Special Reference to 
their Injurious Qualities and the Restrictions of their Use. A Trans- 
lation of Thbodorb Wbyl's Monograph. %'^-^h 

MARSHALL. History of Woman's Medical College of Penn- 
sylvania. $x>5o 

NEW SYDENHAM SOCIETY'S PUBLICATIONS. Circulars 
upon application. Per Annum, ^.00 

TREVES. Physical Education : Its Effects, Methods, Etc. .75 

LIZARS. The Use and Abuse of Tobacco. .40 

PARRISH. Alcoholic Inebriety. $1.00 

ST. CLAIR. Medical Latin. $1.00 

SCHREINBR. Diet Lists. Pads of 50. 75 

NERVOUS DISEASES. 

BEEVOR. Diseases of the Nervous System and their Treat- 
ment. $3.50 

QORDINIER. The Gross and Minute Anatomy of the Cen- 
tral Nervous System. With many original Colored and other 
Illustrations. Preparing. 

GOWERS. Manual of Diseases of the Nervous System. A 
Complete Text-Book, ad Edition, Revised, Enlara;ed, and in many 
parts Rewritten. With many new Illustrations. Two volumes. 
Vol. I. Diseases of the Nerves and Spinal Cord. Clo. $3.00 ; Sh. ^.00 
Vol. II. Diseases of the Brain and Cranial Nerves ; General and 
Functional Disease. Cloth, ^.00; Sheep, ^5.00 

GOWERS. Syphilis and the Nervous System. $x.ao 

GOWERS. Diagnosis of Diseases of the Brain, ad Edition. 
Illustrated. ' $1.50 

GOWERS. Clinical Lectures. A New Volume of Essays on the 
Diagnosis, Treatment, etc., of Diseases of the Nervous System. ^.00 

GOWERS. Epilepsy and Other Chronic Convulsive Diseases. 
ad Edition. In Press 

HORSLEY. The Brain and Spinal Cord. The Structure and 
Ftmctions of. Numerous Illustrations. $3.50 
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OBERSTEINER. The Anatomy of the Central Nervous Or- 
gans. A Guide to the Study of their Structure in Health and Dis- 
ease. Z98 Illustrations. $5-So 

ORMEROD. Diseases of the Nervous System. 66 Wood En- 
gravings. $1.00 

OSLER. Cerebral Palsies of Children. A Clinical Study. |3.oo 

OSLER. Chorea and Choreiform Affections. $2.00 

PRESTON. Hysteria and Certain Allied Conditions. Their 

Nature and Treatment. Illustrated. * ^00 

WATSON. Concussions. An Experimental Study of Lesions Aris- 
ing from Severe Concussions Paper cover, ^x.oo 

WOOD. Brain Work and Overwork. .40 

NURSING. 

special Caialague of Books tor Nurses sent /ree upon application, 

BROWN. Elementary Physiology for Nurses. .75 

CANPIELD. Hygiene of the Sick-Room. A Book for Nurses and 
Others. Beine a Brief Consideration of Asepsis, Antisepsis, Disinfec- 
tion^ Bacteriology, Immunity, Heating and Ventilation, and Kindred 
Subjects for the Use of Nurses and Other Intelligent Women. $1.35 

CULLINQWORTH. A Manual of Nursing, Medical and Sur- 
gical. 3d Edition with Illustrations. .75 

CULLINQWORTH. A Manual for Monthly Nurses. 3d Ed. .40 

CUFP. Lectures to Nurses on Medicine. New Ed. $1.25 

DOMVILLE. Manual for Nurses and Others Engaged in At- 
tending the Sick. 8th Edition. With Recipes for Sick-room Cook- 
ery, etc. .75 

FULLERTON. Obstetric Nursing. 40 Ills. 4th Ed. $1.00 

PULLERTON. Nursing in Abdominal Surgery and Diseases 
of Women. Comprising the Regular Course of Instruction at the 
Training-School of the Women's Hospital, Philadelphia. 3d Edition. 
70 Illustrations ti.50 

QROFF. Materia Medica for Nurses. With Questions for Self-Ex- 
amination and a very complete Glossary. Just Ready, $^-^S 

HUMPHREY. A Manual for Nurses. Including General 
Anatomy and Physiology, Management of the Sick Room, etc. 
i6th Ed. Illustrated. $1.00 

SHAWE. Notes for Visiting Nurses, and all those Interested 
in the Working and Or^ranization of District, Visiting, or 
Parochial Nurse Societies. With an Appendix Explaining the 
Organization and Working of Various Visiting and District Nurse So- 
cieties, by Helen C. Jbnks, of Philadelphia. $1,00 

STARR. The Hygiene of the Nursery. Including the General 
Regimen and Feeding of Infants and Children, and the Domestic Man- 
agement of the Ordinary Emergencies of Early Life, Massage, etc. 6th 
l^ition. 35 Illustrations. $1.00 

TEMPERATURE AND CLINICAL CHARTS. See page 6. 
VOS^VINKEL. Surgical Nursing. Second Edition, Enlarged. 
Ill Illustrations. Just Ready. $\.oo 

WARD. Notes on Massage. Interleaved. Paper cover, ^i. 00 

OBSTETRICS. 

BAR. Antiseptic Midwifery. The Principles of Antiseptic Meth- 
ods Applied to Obstetric Practice. Authorized Translation by 
Hbnry D Frt, M.D., with an Appendix by the Author. $x.oo 
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CAZEAUX AND TARNIER. Midwifery. With Appendix by 
MuNDi. Tlie Theory and Practice of Obstetrics, including the Dis- 
eases of Pregnancy and Parturition, Obstetrical Operations, etc. 
8th Edition. Illustrated by Chromo- Lithographs, LiUiographs, and 
other full-page Plates, seven of which are beautifully colored, and 
numerous Wood Engravings. Cloth, I4.50 ; Full Leather. $5.50 

DAVIS. A Manual of Obstetrics. Being a Complete Manual for 
Physicians and Students. 3d Enlarged and Revised Edition. With 
Colored and many other Illustrations. In Press. 

LANDIS. Compend of Obstetrics. 6th Edition, Revised by Wm. 
H. Wells, Assistant Demonstrator of Clinical Obstetrics, Jefferson 
Medical College. With 47 Illustrations, .80; Interleaved, $1.35. 

SCHULTZE. Obstetrical Diagrams. Beine a series of ao Col- 
ored Lithograph Charts, ImperialMap Size, of Pregnancy and Mid- 
wifery, with accompanying explanatory (German) text illustrated 
by Wood Cuts. 2d Revised Edition. 

Price in Sheets, $26.00 ; Mounted on Rollers, Muslin Backs, $36.00 

STRAHAN. Extra-Uterine Pregnancy. The Diagnosis and 
Treatment of Extra-Uterine Pregnancy. .75 

WINCKEL. Text-Book of Obstetrics, Including the Pathol- 
ogy and Therapeutics of the Puerperal State. Authorized 
Translation by J. Clifton Edgar, a.m., m.d. With nearly aoo Illus- 
trations. Cloth, $5.00; Leather, $6.00 

FULLERTON. Obstetric Nursing. 4th Ed. Illustrated. $1.00 

SHIBATA. Obstetrical Pocket-Phantom with Movable Child 
and Pelvis. Letter Press and Illustrations. $1.00 

PATHOLOGY. 

BARLOW. General Pathology. 795 pages. 8vo. $5.00 

BLACKBURN. Autopsies. A Manual of Autopsies Designed for 
the Use of Hospitals for the Insane and other Public Institutions. 
Ten full-page Plates and other Illustrations. $^'9$ 

BLODGETT. Dental Pathology. By Albert N. Blodgbtt. 
M.D., late Professor of Pathology and Therapeutics, Boston Dental 
College. 33 Illustrations. $z«35 

COPLIN. Manual of Pathology. Including Bacteriology, Technic 
of Post-Mortems, Methods of Pathologic Research, etc. 265 Illus- 
trations, many of which are original. i2mo. $3*oo 

GILLIAM. Pathology. A Hand-Book for Students. 47 Illus. .75 

HALL. Compend of General Pathology and Morbid Anatomy. 
91 very fine Illustra'tions. 2d Edition. .80 ; Interleaved, $1.25 

HEWLETT. Manual of Bacteriology. 75 Illustrations. $3.00 

VIRCHO W. Post-Mortem Examinations. A Description and 
Explanation of the Method of Performing Them in the Dead House 
of the Berlin Charity Hospital, with Special Reference to Medico- 
Legal Practice. 3d Edition, with Additions. .75 

WHIT ACRE. Laboratory Text-Book of Pathology. With 
121 Illustrations. ^T-50 

WILLIAMS. Bacteriology. A Manual for Students. 78 Illus- 
trations. Just Ready. $1.50 

PHARMACY. 

special Catalogtu 0/ Books on Pharmacy sent free upon appiicesticm 

COBLENTZ. Manual of Pharmacy. A New and Complete 
Text-Book by the Professor in the New York College of Phannacy. 
2d Edition, Revised and Enlarged. 437 Illus. Cloth, $3.50 ; Sh., $4.50 
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PHYSIOLOGY. 

BRUBAKER. Compend of Phjrsiolofiry. oth Edition, Revised 
and Enlarged. Illustrated. Just Ready. .80; Interleaved, |z.ss 

KIRKE. Physiology. (x4th Authorized Edition. Dark-Red Cloth.) 
A Hand-Book of Physiology. X4th Edition, Revised and Enlarged. 
By Prof. W. D Halliburton, of Kingjs College, London. 661 
Illustrations, some of which are printed in colors. 

Cloth, $3.00; Leather, $3.75 

LANDOIS. A Text-Book of Human Physiolocry, Including 
Histology and Microscopical Anatomy, with Special Reference to 
the Requirements of Practical Medicine. 5th American, translated 
from the 9th German Edition, with Additions by Wm. Stirling, 
M . o. ,D.sc. 845 lUus., many <^ which are printed in colors. In Press. 

STARLING. Elements of Humaa Physiology, too Ills. ^1.00 

STIRLING. Outlines of Practical Physiology. Inchiding 

Chemical and Experimental Physioli^v, with Special Riderence to 

Practical Medicine. 3d Edition. 289 Illustrations. ^2.00 

TYSON. Cell Doctrine. Its History and Present State. fx.50 

YEO. Manual of Physiologry. A Text>Book for Students of 
Medicine. By Gerald F. Yko, m.d., f.rc.s. 3d Edition. 354 
Illustrations and a Glossary. Qoth, ^2.50 ; Lcather,$3woo 

PRACTICE. 

BEALE. On Slight Ailments ; their Nature and Treatment. 

2d Edition, Enlarged and Illustrated. ^1.25 

CHARTERIS. Practice of Medicine. 6th Edition. fa.oo 

FOWLER. Dictionary of Practical Medicine. By various 
writers. An Encyclopedia of Medicine. Clo.,$3.oo: Half Mor. II4.00 

HUGHES. Compend of the Practice of Medicine. 5th Edition, 

Revised and Enlarged. 

Part I. Continued, Eruptive, and Periodical Feven, Diseases <^ the 
Stomach, Intestines, Peritoneum, Biliary Passages, Liver, Kid- 
neys, etc., and General Diseases, etc. 

Part II. Diseases of the Respiratoiy System, Circulatory System, 
and Nervous System; Diseases of the Blood, etc. 

Price of each part, .80; Interieaved, $i.*S 

Physician's Edition. In one volume, including the ahove two 
parts, a Section on Skin Diseases, and an Index. 5th Revised, 
Enlarged Edition. 568 pp. Full Morocco, Gilt Edge, ^2.25 

ROBERTS. The Theory and Practice of Medicine. The 

Sections on Treatment are especially exhaustive. 9th Edition, 
with Illustrations. Cloth, ^.50; Leather, ^5.50 

TAYLOR. Practice of Medicine. 5th Edition. Cloth, $^joo 

TYSON. The Practice of Medicine. By Jambs Ttson, m.d.. 

Professor of Clinical Medicine in the University of Pennsylvania. 
A Complete Systematic Text-book with Special Reference to Diag* 
nosis and Treatment. Illustrated. 8vo. 

Cloth, I5.50 ; Leather, $6.50; Half Russia, ^7.50 

PRESCRIPTION BOOKS. 

BEASLEY. Book of 3100 Prescriptions. Collected from the 
Practice of the Most Eminent Physicians and Sturgeons — English, 
French, and American. A Compendious History <^ the Materia, 
Medica, Lists of the Doses of all Officinal and Established Prepara- 
tions, and an Index of Diseases and their Remedies. Ttfa Ed. ^.00 
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BBA8LBY. Druffsists* General Receipt Book. Comprising 
a Odious Veteriiuury Formulary, Recipes m Patent and Proprie- 
tary Medicines, Druggists' Nostrums, etc. ; Perfumery and Cos- 
metics, Beverages, Dietetic Articles and Condiments, Trade Chem- 
icals, Scientific Processes, and an Appendix of Useful Tables. 
jofih. Edition, Revised. $2.00 

BBASLEY. Pocket Formulary. A Synopsis of the British, French, 
German, and United States Pharmacopceias and the chief unofficial 
Formularies. lath Exlition. Just Ready, fii.oo 

PBRBIRA. Prescription Book. Containing Lists of Phrases 
and Abbreviations Used in Prescriptions, Grammatical Construction 
of Prescriptions, etc. i6th Edition. Cloth, .75 ; Tucks, ^1.00 

WYTHB. Dose and Symptom Book. Containing the Doses and 

Uses of all the Principal Articles of the Materia Medica. xjth Ed. 

Clotn, .75 ; Leather, with Tucks and Pocket, $1.00 

SKIN. 

BULKLBY. The Skin in Health and Disease. Illustrated. .40 

CROCKER. Diseases of the Skin. Their Description, Pathol- 
ogy, Diagnosis, and Treatment, with Special Reference to the Skin 
Eruptions of Children. 93 lUus. 3d Edition. Preparing. 

IMPEY. Leprosy. 37 Plates. 8vo. $3>5o 

SCHAMBERQ. Diseases of the Skin. 99 Illustrations. Being 
No. 16? Quiz-Compend ? Series. Cloth, .80 r Interleaved, 1^1.25 

VAN HARLINQEN. On Skin Diseases. A Practical Manual 
of Diagnosis and Treatment, with special reference to Differential 
Diagnosis. 3d Edition, Revised and Enlarged. With Formulae 
and 60 Illustrations, some of which are printed in colors. $2.75 

SURGERY AND SURGICAL DIS- 
EASES (see also Urinary Organs). 

CAIRD ANDCATHCART. Surgical Hand-Book. 5th Edition, 
Revised. 188 Illustrations. Full Red Morocco, $2.50 

CRIPPS. Ovariotomy and Abdominal Surgery. Illus. |8.oo 

DEAVER. Appendicitis, Its Symptoms, Diagnosis, Pathol- 
o^, Treatment, and Complications. Elaborately Illustrated 
witn Colored Plates and other Illustrations. Cloth, 1^3.50 

DEAVER. Surgical Anatomy. With 400 Illustrations, Drawn by 
Special Artists from Dis.sections made for the Purpose. In Press, 

DULLES. What to Do First in Accidents and Poisoning. 
5th Edition. New Illustrations. j^i.oo 

HACKER. Antiseptic Treatment of Wounds, According to 
the Method in Use at Professor Billroth's Clinic, Vienna. .50 

HAMILTON. Lectures on Tumors, from a Clinical Stand- 
point. Third Edition, Revised, with New Illustrations. $^'^S 

HBATH. Minor Surgery and Bandaging. loth Ed., Revised 
and Enlarged. 158 Illustrations, 62 Formulae, Diet List, etc. $1.25 

HEATH. Injuries and Diseases of the Jaws. 4th Edition. 
187 Illustrations. $4- 50 

HEATH. Lectures on Certain Diseases of the Jaws. 64 Illus- 
trations. Boards, .50 

HORWITZ. Compend of Surgery and Bandaging, including 
Minor Surgery, Amputations, Fractures, Dislocations, Surgical Dis- 
eases, and the Latest Antiseptic Rules, etc., with Differential Diagno- 
sis and Treatment. 5th Edition, very much Enlarged and Rear- 
ranged. 167 Illustrations, 98 Formulae. Clo., .80; Interleaved, $1.25 
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JACOBSON. Operations of Surgery. Over aoo lUustxatioiis. 

Cloth, $3.00 ; Leather, I4.00 

JACOBSON. Diseases of the Male Organs of Generation. 

88 Illustrations. ^.00 

MACREADY. A Treatise on Ruptures. 24 Ftill-page Litho- 
graphed Plates and Numerous Wood Engravings. Cloth, ^.00 

MAYLARD. Surgery of the Alimentary Canal. 134 lllus. $7.50 

MOULLIN. Text-Book of SurgerV' With Special Reference to 
Treatment. 3d American Edition. Revised and edited by John B. 
Hamilton, m.d., ll.d.. Professor of the Principles of Surgery and 
Clinical Surgery, Rush Aff edical College, Chicago. 623 Illustrations, 
over 200 of which are original, and many of which are printed in 
colors. Handsome Clodi, $6.00; LeaUier, $7.00 

" The aim to make this valuable treatise practical by giving special 
attention to questions of treatment has been admirably carried out. 
Many a reader will consult the work with a feeling of satis£action that 
his wants have been understood, and that they have been intelligently 
met." — The American Journal 0/ Medical Science, 

ROBERTS. Fractures of the Radius. A Clinical and Patho- 
logical Study. 33 Illustrations. ^i 00 

SMITH. Abdominal Surgery. Being a Systematic Description ot 
all the Principal Operations. 234 lllus. 6th Ed, a* Vols. Clo., $10.00 

SWAIN. Svrgical Emergencies. Fifth Edition. Cloth. $1.75 

VOSWINKEL. Surgical Nursing. Second Edition, Revised and 
Enlarged. 11 1 Illustrations. Just Ready, $x.oo 

WALSHAM. Manual of Practical Surgery. 6th Ed., Re- 
vised and Enlarged. With 410 Engravings. $300 

WATSON. On Amputations of the Extremities and Their 
Complications. 250 Illustrations. $5-5o 

THROAT AND NOSE (see also Ear). 

COHEN. The Throat and Voice. Illustrated. .40 

HALL. Diseases of the Nose and Throat. Two Colored 

Plates and 59 Illustrations ^50 

HOLLOPETER. Hay Fever. Its Successful Treatment. |i.co 

HUTCHINSON. The Nose and Throat. Including the Nose, 
Naso- Pharynx, Pharynx, and Larynx. Illustrated by Lith<^;raph 
Plates and 40 other Illustrations 2d Edition. In Press, 

MACKENZIE. Pharmacopoeia of the London Hospital for 
Dis. of the Throat. 5th Ed., Revised by Dr. F. G. Harvbt. $1.00 

McBRIDE. Diseases of the Throat, Nose, and Ear. A Qinical 
Manual. With colored lllus. from original drawings. 2d Ed. ^.00 

POTTER. Speech and its Defects. Considered Physiologically, 
Pathologically, and Remedially. ^i.oo 

URINE AND URINARY ORGANS. 

ACTON. The Functions and Disorders of the Reproductive 
Organs in Childhood, Youth, Adult Age, and Advanced Life, 
Considered in their Physiological, Social, and Moral Relations. 
8th Edition $i-7S 

ALLEN. Albuminous and Diabetic Urine. lllus. $8.95 
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BROCKBANK. Qall Stones. $2.35 

BEALE. Dae Hundred Urinary Deposits. On eight sheets, 
for the Hospital, LAboratory, or Surgery. Paper, $3.00 

HOLLAND. The Urine, the Gastric Contents, the Common 
Poisons, and the Milk. Memoranda, Chemical and Microscopi- 
cal, for Laboratory Use. Illustrated and Interleaved. 5th Ed. ^i.oo 

MEMMINQER. Diagnosis by the Urine. 33 lllus. $1.00 

MORRIS. Renal Surgery, with Special Reference to Stone in the 
Kidney and Ureter and to the Surgical Treatment of Calculous 
Anuria. Illustrated. $2.00. 

MOULLIN. Enlargement of the Prostate. Its Treatment and 
Radical Cure. 3d Edition. Illustrated. In Press. 

MOULLIN. Inflammation of the Bladder and Urinary Fever. 

Octavo. Just Ready. $^-y> 

THOMPSON. Diseases of the Urinary Organs. 8th Ed. I3.00 

TYSON. Guide to Examination of the Urine. For the Use of 
Physicians and Students. With Colored Plate and Numerous Illus- 
trations engraved on wood. 9th Edition, Revised. $z>a5 

VAN NUYS. Chemical Analysis of Healthy and Diseased 
Urine, Qualitative and Quantitative. 39 Illustrations. $i.co 

VENEREAL DISEASES. 

COOPER. Svphilis. 3d Edition, Enlarged and Illustrated with 
30 full-page Plates. $5«oo 

GOWERS. Syphilis and the Nervous System. i.oo 

JACOBSON. Diseases of the Male Organs of Generation. 88 

Illustrations. f6.oo 

VETERINARY. 

ARMATAGE. The Veterinarian's Pocket Remembrancer. 
Being Concise Directions for the Treatment of Urgent or Rare Cases, 
Embracing Semeiology, Diagnosis, Prognosis, Surgery, Treatment, 
etc. 3d Edition. Boards, ^i. 00 

BALLOU. Veterinary Anatomy and Physiology. 29 Graphic 
Illustrations. .80; Interleaved, $1.35 

TUSON. Veterinary Pharmacopoeia. Including the Outlines of 
Materia Medica and Therapeutics. 5th Edition. $2-25 

WOMEN, DISEASES OF. 

BYFORD (H. T.). Manual of Gynecology. Second Edition, 
Revised and Enlarged bv 100 pages. With 341 lllustmtions, many 
of which are from original drawings $3 00 

BYFORD (W. H.). Diseases of Women. 4th Edition. 306 
Illustrations. Cloth, $2.00 

DUHRSSEN. A Manual of Gynecological Practice. 105 
Illustrations. $2.50 

LEWERS. Diseases of Women. 146 IIlus. 5th Ed. $2.50 

WELLS. Compend of Gynecology. Illustrated. 

.80; Interleaved, ^z. 25 

FULLERTON. Nursing in Abdominal Surgery and Diseases 
of IVomen. 3d Edition. 70 Illustrations. ii.50 
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BLAKISTON'S ?0I]IZ-COMPENDS? 

The B«Bt Seriea of MannalB for tbe Ois of 8Cad«nU. 
Prim ot each. Cloth, ,B0. Inltrleavtd. lor taking Motet. It.2t. 






J free. 



Lithographic Plaia of Ncrva luul Arteris, wilh Eiplanuarr 
T»blH, etc. By Sakuil O. L. Pdttih, k.b., Ptofcuor of (he 
Practice orMedicine, Cooper Medical Collcj^, San Franciico; law 

No. 1. HUGHES. PRACTICE OF MEDICINE, Pait t. Fifth 
Edition, Enlarged and Improved, By Danibl K. Huches.h.d , 
F}iy«ieian-ln-Chler, Philsdclphii HospjUl, lite OemoDsttaior ol 
Clinical Medicine. JefTerson Medial College, Phlla. 

No. «. HUGHES. PRACTICE OF MEDICINE. Pan 11, 
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and General rainoioCT in ■ 
Surgery; Adjonc: ProfcsiiOr of Phy? 
Colleie, Philadelphia, etc 
No, ^ LANDIS. OBSTETRICS. SI: 
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Jollege, Phlladelphii 



lo,t, POTTER, MATI£R1A MEDICA, THERAPEUTICS 
AND PRESCRIPTION WRITING. Sixth Kevued Edition 
(U. S, P, iBoo), By Sa hubl O. L. Pornit, k.o., Prorisur ol 
Pracllee, Cooper Medical CoUege, San FrancilGO : late A. A. Sm. 
goon, U. S. Army. 
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No.g. HORWITZ. SUROSRY, Minor Surgery.ind Bandae- 
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No. II. 3TEWART 

Pror. RemlDgton':! TcilUddIi of P) 

Coficge. Cinriilly reviMd in occordsnce with ihe new V. S. P. 

No. IX BALUIU. VETERINARY ANATOMY AND PHY- 

S10L.0CY. Illtiatrated. By Wh. R. Ballku, ii.D,.Pro[eiso[ 

DrEquineAnMomy at New Vorlt College of VetcTinaiy Surgeotti; 

No. 13. WARREN. DENTAL PATHOLOGY AND DEN- 
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No. 14. HATFIELD. DISEASES OF CHILDREN. Secoad 
Edition, Colored Plate. Bj Marcus P. Hathbld, Profit 
lor of Oiuues of Childnn. Chicago Medical Collie. 

No. IS. HALL. GENERAL PATHOLDQY AND MORBID 
ANATOUY. gi 111 u strati on B. By H. NEiviiiRi>vHAU.,rH,G.. 
H.D., late Professor of Pathology. Chicago Post-Giaduate Medi. 

No. 16. DISEASES OF THE SKIM. 
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Tyson's 
Practice of 
Medicine. 




L Text-Book of the Practice of Medi- 
cine. With Special Reference to DiagnOiU 
and Treatment. By James Tyson, m. d., 
Professor of Clinical Medicine in (he Univer- 
sity of Pennsylvania; Physician to the Hos- 
pital of the University and to the Philadelphia 
Hospital ; Fellow of the College of Physicist 
of Philadelphia, etc. 



With Many Useful Illustrations. 
Octavo. 1180 Pages. 
Cloth, $5.50: Sheep, $6,501 Half Russia, 



sicia^H 



Eslracts from a Review in the Amrrtcan Jou. 
Medical Sciences. 

" Exlemally il is ihe largest and tuuidsamest single voluine 
on tbe practice of med icine." 

" Clinical features ere usnally described in a masterly way." 

"Thedirectioni (for irealmcni) ate full and cleai, and i* 
a rule, eminenlly judicious and conservalive." 

" Dr. Tyson's style is already so well known in medical 
literaiure thai it is only aecessaiy lo say the preient work ii 
one of the best eiamptes." 

'• VVc welcome Dr. Tyson's rractice as a most Talnable 
addition to medical liierature." 

Dtscripiivt circular and samfle pagei upon application. 



Seventh Revised Edition. 



A UNIQUE BOOK. 

POTTER'S MATERIA MEDICA, PHARMACY, AND THERA- 
PEUTICS. Seventh Edition, Enlarged and Revised. A Hand- 
Book, including the Physiojogical Action of Drugs, Special Therapeutics 
of Diseases, Official and Extemporaneous Pharmacy, etc. By S. O. L. 
Potter, m.a., m.d.. Professor of the Principles and Practice of Medicine 
and Clinical Medicine, College of Physicians and Surgeons, San Francisco, 
etc. Octavo. 925 pages. Thumb Index. Cloth, $5.00; Leather, $6,00 

Dr. Potter has become well known as an able compiler^ by his Compendi 
of Anatomy, and of Materia Medica, both of which have reached four editions. 
In this book, more elaborate in its design, he has shown his literary abilities to 
much better advantage, and all who examine or use it will agree that he has 
produced a work containing more correct information in a practical, concise 
ibrm than any other publication of the kind. The plan of the work is new, 
and its contents have been combined and arranged in such a way that it offers 
a compact statement of the subject in hand. 

Part I. — Materia Medica and Therapeutics, the drugs being airanged 
in alphabetical order, with the synonym of each first; then the description of 
the plant, its preparations, phjrsiological action, and lastly its Therapeutics, 
This part is preceded by a section on the classification of medicines as iollows : 
Agents acting on the Nervous System, Organs of Sense, Restoration, Circu- 
lation, Digestive System, on Metabolism (including Restoratives, Alteratives, 
Astringents, Antipyretics, Antiphlogistics and Antiperiodics, etc.). Agents act* 
ing upon Excretion, the Generative System, the Cutaneous Surfaces, Microbes 
and Ferments, and upK)n each other. 

Part II. — Pharmacy and Prescription Writing. Written for the use 
of physicians who put up their own prescriptions. It includes — Weights and 
Measures, English and the Metric Systems. Specific Gravity and Volume. 
Prescriptions. — Their principles and combinations ; proper methods of writing 
them; abbreviations used, etc. Stock solutions and preparations, such as a 
doctor should have to compound his own prescriptions. Incompatibility, 
Pharmaceutical and Therapeutical. Liquid, Solid and Gaseous Extempo- 
raneous Prescriptions. 

Part III. — Special Therapeutics, an alphabetical List of Diseases— « 
real Index of Diseases — giving the dxiigs that have been found serviceable 
in each disease, and the authority recommending the use of each; a very im- 
portant feature, as it gives an authoritative character to the book that is unusual 
in works on Therapeutics, and displays an immense amount of research on the 
part of the author. 600 prescriptions are given in this part, many being over 
the names of eminent men. 

The Appendix contains lists of Latin words, phrases and abbreviations, with 
their English equivalents, used in medicine. Genitive Case Endings, etc. 36 
Formulae for Hjrpodermic Injections; a comparison of 10 Formulae of Chloro- 
dyne; Formulae of prominent patent medicines; Poisons and their Antidotes; 
Differential Diagnosis ; Notes on Temperature in Disease ; Obstetrical Memo- 
randa; Clinical Examination of Urine; Medical E\ix\c&% T^i^^ ^S. ^^^^wi&R. 
Gravities and Volumes; Table showing t\ie nxmibec ol ^toy^ '^'^ ^ ^\a8a^o^ 
WvMnous liquids and the weight of one ftmdxacYim m %3c«Ma>«k^ %.\jMi» "« 
— verting apotbecaries* weights and measoxes inXo fgnmik* 
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